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Avfirmectins and Avftrmectin mgnosaccharites substituted in the 4'- and 4"-position having 
pesticidal properties 



The invention provides (1) a compound of the formula 




m 



n 



wherein the bond of atoms C22 and 0* is a single or double bond; 
isOor 1; 
is 0, 1 or 2; 
p isOoM; 

R, is d-Cia-alkyl. Ca-Ca-cycloalkyl or drda-alkenyl; 

R 2 is H, Ci-C 12 -alkyl. Qi-C 12 -haloalkyl. CrCi 2 -hydroxyalkyl, OH, halogen, -N 3 , SON, 
N0 2 , CN, Ca-Cecycloalkyl unsubstituted or substituted by from one to three methyl groups, 
Ca-Cehalocycloalkyl. d-C 12 alkoxy, d-C 6 alkoxy-d-C 6 alkyl, d-Cealkoxy-d-Cealkoxy, 
Ci-Cealkoxy-C-Cealkoxy-d-Cealkyl, C 2 -C 12 alkenyl. C 2 -C 12 haloalkenyl, d-dzhaloalkenyloxy, 
d-Ciaalkynyl, C 3 -d 2 haloalkynyl, C 3 -C 12 haloalkynyloxy, -P(=0)(Od-Cealkyl) 2 , -Si(d- 
C 6 alkyl) 3 , -(Chy-SKd-CealkyDa, -Si(Od-C 6 alkyl)3, -N(R 9 ) 2 , -(0H 2 )-N(R 9 ) 2 , wherein the two 
substituents R 9 are independent of each other, -C(=X)-R 7 . -(CH 2 )-C(=X)-R 7 , -0-C(=X)-R 7 , 
-(CH 2 )-0-C(=X)-R 7 , -S-C(=X)-R 7 , -(CH 2 )-S-C(=X)-R 7 , -NR 9 C(=X)R 7 . -(CH 2 )-NR 9 C(=X)R 7 , 
-NR 9 NHC(=X)-R 7 , -NR 9 -ORio, -(CH^-NR^ORio, -SR 9 , -S(=0)Rn, -S(=0) 2 Rn; aryl, hetero- 
cyclyl, aryloxy or heterocyclyloxy; wherein the aryl, heterocyclyl, aryloxy and heterocydyloxy 
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radicals are unsubstituted or, depending upon the possibilities of substitution at the ring, 
mono- to penta-substituted by substituents selected from the group consisting of OH, halo- 
gen, CN, N0 2 , SCN, -N 3 , d-d 2 alkyl, C 3 -C 8 cycloalkyl, CrC 12 haloalkyl. d-C 12 alkoxy, 
d-C 12 haloalkoxy, C,-C 12 alkylthio, C r C 12 haloalkylthio, d-dalkoxy-d-dalkyl, Qrdalkenyl, 
d-dalkynyl, d-Ci 2 haloalkenyl, d-d^aloalkenyloxy, C 3 -d 2 haloalkynyl, d-dahaloalkynyl- 
oxy and phenoxy; 

or, when p is 1 , R 2 together with R 3 is a bond; 

or R 2 together with FU is =0 or =S; 

or R 2 together with R, form with the carbon to which they are bound a three- to seven- 
membered ring, which may be monocyclic or bicyciic, and may be saturated or unsaturated, 
and that may contain one or two hetero atoms selected from the group consisting of N, O 
and S, and which is either unsubstituted or independently of one another mono- to 
pentasubstituted with substituents selected from OH, =0, SH, =S, halogen, CN, -N 3 , SCN, 
N0 2 , aryl, d-C 12 alkyl, d-dcycloalkyl, d-C 12 haloalkyl, d-Ci 2 alkoxy, d-C 12 haloalkoxy, 
d-Ci 2 alkylthio, Ci-Ci 2 haloalkylthio, d-C 6 alkoxy-d-C 6 alkyl, C 2 -C 8 alkenyl, d-dalkynyl, 
d-Ciahaloalkenyl, d-dahaloalkenyloxy, d-C 12 haloalkynyl, C 3 -C 12 haloalkynyloxy, phenoxy, 
phenyl-d-Cealkyl; -N(R 9 ) 2 , wherein the two R 9 are independent of each other; d-dalkyl- 
sulfinyl, d-Cacycloalkylsulfinyl, d-C 6 haloalkylsulfinyl, C 3 -C 8 halocycloalkylsulfinyl, 
Ci-dalkylsulfonyl, d-dcycloalkylsulfonyl, CrC 6 haloalkylsulfonyl and Ca-dhalocycloalkyl- 
sulfonyl; or 

or, when p is 0, R 2 together with R4 and R 6 is sN; 

or when p is 0, R 2 together with R 6 is =NOR 9 or =NN(R 9 ) 2 , wherein the two substituents 
R 9 are independent of each other; 

Ra is H, C,-C 12 -alkyl. halogen, halo-d-C 2 alkyl, CN, -N 3 , SCN, N0 2 , d-dcycloalkyl 
unsubstituted or substituted by.from one to three methyl groups, C 3 -dhalocycloalkyl. 
d-d.alkoxy, C r C 6 alkoxy-d-C 6 alkyl. d-Cealkoxy-d-Cealkoxy-d-Cealkyl. d-C^ycloalkoxy, 
d-C 12 haloalkoxy, d-d.alkylmio. C 3 -C 8 cycloalkylthio, d-C 12 haloalkylthio, C r d 2 alkylsulfinyl, 
d-Cacycloalkylsulfinyl, d-d 2 haloalkylsulfinyl, C 3 -C 8 halocycloalkylsulfinyl, d-dzalkyl- 
sulfonyl, C 3 -C 8 cycloalkylsulfonyl, d-dahaloalkylsulfonyl, C 3 -C 8 halocycloalkylsulfonyl, d-d- 
alkenyl. d-dalkynyl. d-C 12 haloalkenyl, d-ds-haloalkenyloxy, C 3 -d 2 haloalkynyt, d-Ci 2 ha- 
loalkynyloxy, -N(R 9 ) 2 , wherein the two substituents R 9 are independent of each other, aryl, 
heterocyclyl, aryloxy or heterocyclyloxy; wherein the aryl, heterocyclyl, aryloxy and hetero- 
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cyclyloxy radicals are unsubstituted or, depending upon the possibilities of substitution at the 
ring, mono- to penta-substituted by substituents selected from the group consisting of 
halogen, CN, N0 2 , d-C 12 alkyl, C 3 -C 8 cycloalkyl. d-C 12 haloalkyl, d-C 12 alkoxy, d-C 12 ha- 
loalkoxy, CrC 12 alkylthio, d-C 12 haloalkylthio, Crdalkoxy-d-Cealkyl. d-Csalkenyl, CrCs- 
alkynyl, C.-d.haloalkenyl, d-C 12 haloalkenyloxy, C 3 -C 12 haloalkynyl and C^C 12 haloalkynyl- 

oxy; 

or when p is 1 , R 3 together with R 2 is a bond; 

R4 is H, d-C 12 -alkyl, C,-C 12 -haloalkyl, d-C 12 -hydroxyalkyl. OH, halogen, N0 2 , CN, 
Ca-Cacycloalkyl unsubstituted or substituted by from one to three methyl groups, d-dhalo- 
cycloalkyl. d-C 12 alkoxy, CrC 6 alkoxy-d-C 6 alkyl, d-C 6 alkoxy-d-C 6 alkoxy, d-dalkoxy- 
d-dalkoxy-d-C 6 alkyl. Qrd.alkenyl. C 2 -C 12 haloalkenyl, C 2 -C 12 haloalkenyloxy, C 2 -C 12 al- 
kynyl, C3-d 2 haloalkynyl, C3-C 12 haloalkynyloxy, -P(=0)(Od-C 6 alkyl) 2 , -Si(d-C 6 alkyl)3, 
.(CH^-SKd-CealkyOs, -Si(Od-C 6 alkyl)3, -N(R 9 ) 2 , -(CH 2 )-N(R 9 ) 2 , wherein the two substituents 
R 9 are independent of each other, -C(=X)-R 7 , -(CH 2 )-C(=X)-R 7 , -0-C(=X)-R 7 , 
-(CH 2 )-0-C(=X)-R 7 , -S-C(=X)-R 7 , -(CH 2 )-S-C(=X)-R 7 , -NR 9 C(=X)R 7 , -(CH 2 )-NR 9 C(=X)R 7 , 
-NR 9 NHC(=X)-R 7 , -NR 9 -OR 10 , -(CH 2 )-NR 9 -OR 1p , -SR 9 , -S(=0)R„, -S(=0) 2 R 11; aryl, hetero- 
cyclyl, aryloxy or heterocyclyloxy; wherein the aryl, heterocyclyl, aryloxy and heterocyclyloxy 
radicals are unsubstituted or, depending upon the possibilities of substitution at the ring, 
mono- to penta-substituted by substituents selected from the group consisting of OH, halo- 
gen, CN, NO* CrC 12 alkyl. d-Cecycloalkyl. d-d 2 haloalkyl, d-C 12 alkoxy, d-C 12 haloalkoxy, 
d-C 12 alkylthio, d-C 12 haloalkylthio, d-Cealkoxy-d-dalkyl, C 2 -C 8 alkenyl, C 2 -C8alkynyl, 
CVCi.haloalkenyl, d-d.haloalkenyloxy, C 3 -C 12 haloalkynyl, C 3 -C 12 haloalkynyloxy and 
phenoxy; 

or R» together with R 2 forms =0 or =S; 

or when p is 1 , R» together with R 5 is a bond; 

or, when p is 0, together with R 2 and R 6 is sN; 

R 5 and R 6 independently of each other are H, d-C 12 -alkyl, -N 3 , CN, N0 2 , OH, SH, 
halogen, halo-d-Caalkyl. d-Cscycloalkyl unsubstituted or substituted by from one to two 
methyl groups, d-Cehalocycloalkyl, d-C 12 alkoxy, d-Cealkoxy-d-dalkyl, d-dalkoxy- 
d-Cealkoxy, d-Cealkoxy-d-Cealkoxy-d-Cealkyl, d-Cacycloalkoxy, d-C 12 haloalkoxy, 
d-C, 2 haloalkylthio, d-C 8 alkenyl, C 2 -Csalkynyl, C 2 -C 12 haloalkenyl, d-d.haloalkenyloxy, 
Ca-C^haloalkynyl, C 3 -C 12 haloalkynyloxy, -P(=0)(Od-C 6 alkyl) 2 . -CH 2 -P(=0)(Od-C6alkyl) 2 , 
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-SKOCVCealkyl)* -N(R 9 ) 2 , -0-N(R 9 ) 2 , wherein the two substituents R 9 are independent of 
each other, -C(=X)-R 7 , -0-C(=X)-R 7 , -S-C(=X)-R 7 , -NR 9 C(=X)R 7 , -NR 9 NHC(=X)-R 7 , 
-NR 9 -OR 10 , -SR 9 , -S(=0)R„, -S^feRn, aryl, aryloxy, benzyloxy, -NR 9 -aryl, heterocyclyl, 
heterocyciyloxy, -NR 9 -heterocyclyl, -CH^ryl, -CH 2 -0-aryl, -CH 2 -NR 9 -aryl, -CH 2 -heterocyclyl, 
-CH^O-heterocyclyl and -CH 2 -NR 9 -heterocyclyl; wherein the aryl, aryloxy, benzyloxy, 
-NR 9 -aryl, heterocyclyl, heterocyciyloxy and -NR 9 -heterocyclyl radicals are unsubstituted or, 
depending upon the possibilities of substitution at the ring, mono- to penta-substituted by 
substituents selected from the group consisting of OH, =0, SH, =S, halogen, CN, NO* 
d-C^lkyl, Ca-Cscycloalkyl. d-d.haloalkyl. d-C 12 alkoxy, C,-C 12 haloalkoxy, C-C^lkylthio, 
Cl -C 12 haloalkylth«o, d-Cealkoxy-d-dalkyl, C 2 -C 8 alkenyl, C 2 -Csalkynyl. d-d^aloalkenyl. 
Crd.haloalkenyloxy, C3-C 12 haloalkynyl, C 3 -C 12 haloalkynyloxy, phenoxy, methylenedioxy, 
NH 2 , NHtd-Ciaalkyl), NCd-Ci^lkyOs. and d-C 6 alkylsulfinyl; or 

R 5 and Re are, together with the carbon atom to which they are bound, a f ive- to seven- 
membered ring, which may be saturated or unsaturated, and which may contain one or two 
members selected from the group consisting of O, NR 8 and S; and which is optionally 
substituted with one to three substituents selected from d-C 12 -alkyl. CN, N0 2 , OH, halogen, 
halo-d-dalkyl, C 3 -C 8 cycloalkyl C 3 -C 8 halocycloalkyl, d-C 12 alkoxy, d-Cealkoxy-d-dalkyl, 
d-C^lkoxy-d-Cealkoxy-d-dalkyl. C 3 -C 8 cycloalkoxy, d-C 12 haloalkoxy, d-d.alkylthio, 
C 3 -C 8 cycloalkylthio, d-d 2 haloalkylthio, C 2 -C 12 alkenyl, C 2 -C 12 haloalkenyl, C 2 -d 2 halo- 
alkenyloxy. QrC^lkynyl, d-Ci 2 haloalkynyl and d-Ci 2 haloalkynyloxy; 
or when p is 1 , R 5 together with R4 is a bond; 
or, when p is 0, R 8 together with R 2 and R4 is =N; 

R 7 is H, OH, d-C 12 alkyl, C r Ci 2 haloalkyl, C 2 -C 12 alkenyl, d-d^lkynyl, drdshalo- 
alkenyloxy, d-Ci 2 haloalkynyl, C 3 -C 12 haloalkynyloxy, d-C 12 alkoxy, d-d.haloalkoxy, d-C 6 
alkoxy-d-Cealkyl. d-C 8 alkoxy-d-C 6 alkoxy, Crdalkenyloxy, -N(Rb) 2 , wherein the two R 8 are 
independent of each other; aryl, aryloxy, benzyloxy, heterocyclyl or heterocyciyloxy; and 
wherein the aryl, aryloxy, benzyloxy, heterocyclyl, heterocyciyloxy radicals are unsubstituted 
or, depending upon the possibilities of substitution at the ring mono- to penta-substituted by 
substituents selected from the group consisting of halogen, ek N0 2 , d-Ci 2 alkyl, d-C^yc- 
loalkyl. d-C 12 haloalkyl. d-C 12 alkoxy, d-C 12 haloalkoxy, d-C 12 alkylthio, d-C 12 haloalkylthio, 
d-Csalkoxy-d-dalkyl. d-dalkenyl, d-Ci 2 haloalkenyl, C 2 -C 12 haloalkenyloxy, 
d-Ci 2 haloalkynyl, C 3 -d 2 haloalkynyloxy and d-dalkynyl; 
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R 8 is H, d-C 6 alkyl. which is optionally substituted with one to five substituents 
selected from the group consisting of halogen, Ci-C 6 alkoxy, d-Caalkoxy-d-dalkoxy, 
QrCiaalkenyl, d-C^haloalkenyl, C2-C 12 haloalkenyloxy, d-daalkynyl, C3-C 12 haloalkynyl, 
Ca-Ciahaloalkynyloxy, hydroxy and cyano; d-C 8 -cycloalkyl, aryl, benzyl or heteroaryl; 
wherein the aryl, benzyl and heteroaryl radicals are unsubstituted or, depending on the 
possibilities of substitution on the ring, mono- to trisubstituted by substituents selected from 
the group consisting of OH, halogen, CN, N0 2 , d-C 12 alkyl, d-C 12 haloalkyl, C,-C 12 alkoxy, 
d-d 2 haloalkoxy, d-d^lkylthio, C2-C 12 alkenyl, C 2 -C 12 haloalkenyl, d-d^aloalkenyloxy, 
d-d^lkynyl, C3-Ci 2 haloalkynyl, C 3 -d 2 haloalkynyloxy and d-d 2 haloalkylthio; 

R 9 is H, d-C 6 alkyl. d-C 6 cycloalkyl, d-C 6 alkoxy-d-C 6 alkyl. d-C 6 alkoxy- 
d-Cealkoxy-d-Cealkyl. d-daalkenyl, C 2 -Ci 2 alkynyl, benzyl, aryl, heteroaryl; 

Rio H, d-Cealkyl, which is optionally substituted with one to five substituents 
selected from the group consisting of halogen, d-C 6 alkoxy, N0 2 , hydroxy and cyano; 
d-d 2 haloalkyl, d-d^lkenyl, C 2 -d 2 haloalkynyl, d-Ciahaloalkenyl, Cz-C^alkynyl, 
Ca-Ca-cycloalkyl. aryl. benzyl or heteroaryl; wherein the aryl, benzyl and heteroaryl radicals 
are unsubstituted or, depending on the possibilities of substitution on the ring, mono- to 
trisubstituted by substituents selected from the group consisting of OH, halogen, CN, N0 2 , 
Ci-Cizalkyl. Ci-Ci 2 haloalkyl, d-C 12 alkoxy, d-C 12 haloalkoxy, Ci-dgalkyrthio, d-Ci 2 ha- 
loalkylthio, d-dzalkenyl, C2-C 12 haloalkenyl, C 2 -Ci 2 haloalkenyloxy, d-dzalkynyl, 
C3-d 2 haloalkynyl and d-Ciahaloalkynyloxy; 

Rn is H, Ci-C 6 alkyl» which is optionally substituted with one to five substituents 
selected from the group consisting of halogen, C r C 6 alkoxy, hydroxy and cyano; -N(R 9 ):>, 
wherein the two substituents R 9 are independent of each other; d-Cacycloalkyl. d-Ceha- 
locycloalkyl, CVdzalkenyl, C 2 -Ci 2 haloalkenyl, C 2 -C 12 haloalkenyloxy, d-daalkynyl, 
C3-C 12 haloalkynyl, C3-C 12 haloalkynyloxy, aryl, benzyl or heteroaryl; wherein the aryl, benzyl 
and heteroaryl radicals are unsubstituted or, depending on the possibilities of substitution on 
the ring, mono- to trisubstituted by substituents selected from the group consisting of OH, 
halogen, CN, N0 2 , C,-C 12 alkyl» Ci-Ciahaloalkyl, C,-C 12 alkoxy, Ci-C 12 haloalkoxy, d-Cizal- 
kylthio, d-C 12 haloalkylthio, C 2 -Ci 2 alkenyl, C 2 -C 12 haloalkenyl, &-C 12 haloalkenyloxy, 
d-Ci^lkynyl, d-Ci 2 haloalkynyl and C 3 -Ci 2 haloalkynyloxy; 

X is O or S; 

or, if appropriate, an E/Z isomer, E/Z isomer mixture and/or tautomer thereof, in each 
case in free form or in salt form; 




a process for preparing these compounds, their isomers and tautomers and the use of 
these compounds, their isomers and tautomers; pesticidal compositions whose active 
compound is selected from these compounds and their tautomers; intermediates for the 
preparation of the said compounds of the formula (I), methods for the preparation of the 
compounds of the formula (I), and a method for controlling pests using these compositions. 

Hereinbefore and hereinafter, the configuration at the e-position (4'- or 4"-position) may 
be (S) as well as (R). 

The literature proposes certain macrolide compounds for controlling pests. However, 
the biological properties of these known compounds are not entirely satisfactory, and, as a 
consequence, there is still a need for providing further compounds having pesticidal 
properties, in particular for the control of insects and representatives of the order Acarina. 
According to the invention, this object is achieved by providing the present compounds of the 
formula (I). 

The compounds claimed according to the invention are derivatives of Avermectin. 
Avermectins are known to the. person skilled in the art. They are a group of structurally 
closely related pesticidally active compounds which are obtained by fermenting a strain of 
the microorganism Streptomyces avermitilis. Derivatives of Avermectins can be obtained by 
conventional chemical syntheses. 

The Avermectins which can be obtained from Streptomyces avermitilis are referred to 
as A1a, A1b, A2a, A2b, B1a, B1b, B2a and B2b. The compounds referred to as "A" and "B" 
have a methoxy radical and an OH group, respectively, in the 5-position. The "a" series and 
the "b" series are compounds in which the substituent R t (in position 25) is a sec-butyl radi- 
cal and an isopropyl radical, respectively. The number 1 in the name of the compounds 
means that atoms 22 and 23 are linked by double bonds; the number 2 means that they are 
linked by a single bond and that the C atom 23 carries an OH group. The above nomen- 
clature is adhered to in the description of the present invention to denote the specific struc- 
ture type in the not naturally occurring Avermectin derivatives according to the invention 
which corresponds to the naturally occurring Avermectin. What is for instance claimed 
according to the invention are derivatives of compounds of the B1 series, in particular 
mixtures of derivatives of Avermectin B1 , especially B1 a and B1 b, along with derivatives 
having a single bond between carbon atoms 22 and 23, and derivatives having other 
substituents in the 25-position, as well as the corresponding monosaccharides. 
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Some of the compounds of the formula (I) can be present as tautomers. Accordingly, 
hereinabove and hereinbelow, the compounds of the formula (I) are, if appropriate, also to 
be understood as including the corresponding tautomers, even if the tatter are not speci- 
fically mentioned in each case. 

The compounds of formula (I) and, where applicable, their tautomers can form salts, 
for example acid addition salts. These acid addition salts are formed, for example, with 
strong inorganic acids, such as mineral acids, for example sulfuric acid, a phosphoric acid or 
a hydrohalic acid, with strong organic carboxylic acids, such as unsubsfrtuted or substituted, 
for example halo-substituted, C^alkanecarboxylic acids, for example acetic acid, un- 
saturated or saturated dicarboxylic acids, for example oxalic acid, malonic acid, maleic acid, 
fumaric acid or phthalic acid, hydroxycarboxylic acids, for example ascorbic acid, lactic acid, 
malic acid, tartaric acid or citric acid, or benzoic acid, or with organic sulfonic acids, such as 
unsubstituted or substituted, for example halo-substituted, Cl -C 4 alkane- or aryl-sulfon,c 
acids, for example methane- or p-toluene-sulfonic acid. Compounds of formula (I) that have 
at least one acidic group can furthermore form salts with bases. Suitable salts with bases 
are for example, metal salts, such as alkali metal salts or alkaline earth metal salts, for 
example sodium, potassium or magnesium salts, or salts with ammonia or with an organic 
amine, such as morpholine, piperidine, pyrrolidine, a mono-, di- or tri-lower alkylate, for 
example ethylamine, diethylamine, triethylamine or dimethylpropylamine, or a mono-, d.- or 
trihydroxy-lower alkylamine, for example mono-, di- or tri-ethanolamine. Corresponding 
internal salts may also be formed where appropriate. The free form is preferred. Among the 
salts of the compounds of formula (I), the agrochemically advantageous salts are preferred. 
Hereinbefore and hereinafter, any reference to the free compounds of formula (I) or their 
salts is to be understood as including, where appropriate, also the corresponding salts or the 
free compounds of formula (I), respectively. The same applies to tautomers of compounds of 
formula (I) and salts thereof. 

Unless defined otherwise, the general terms used hereinabove and hereinbelow have 
the meanings given below. 

Unless defined otherwise, carbon-containing groups co/itain in each case 1 up to and 
including 6, preferably 1 up to and including 4, in particular 1 or 2, carbon atoms. 

Halogen- as a group per se and also as a structural element of other groups and com- 
pounds, such as haloalkyl. haloalkoxy and haloalkylthio - is fluorine, chlorine, bromine or 
iodine, in particular fluorine, chlorine or bromine, especially fluorine or chlorine. 




Alkyl - as a group per se and also as a structural element of other groups and com- 
pounds, such as haloalkyl, alkoxy and alkylthio - is, in each case taking Into account the 
number of carbon atoms contained in each case in the group or compound in question, 
either straight-chain, I.e. methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl or octyl, or 
branched, for example isopropyl, isobutyl, sec-butyl, tert-butyl, isopentyl, neopentyl or 
isohexyl. 

Cycloaikyl - as a group per se and also as a structural element of other groups and 
compounds, such as, for example, of halocycloalkyl, cycloalkoxy and cycloalkylthio - is, in 
each case taking into account the number of carbon atoms contained in each case in the 
group or compound in question, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl 
or cyclooctyl. 

Alkenyl - as a group per se and also as a structural element of other groups and 
compounds - is, taking into account the number of carbon atoms and conjugated or isolated 
double bonds contained in the group, either straight-chain, for example vinyl, allyl, 2-butenyl, 
3-pentenyl, 1-hexenyl, 1-heptenyl, 1 ,3-hexadienyl or 1 ,3-octadienyl, or branched, for 
example isopropenyl, isobutenyl, isoprenyl, tert-pentenyl, isohexenyl, isoheptenyl or isooc- 
tenyl. Preference is given to alkenyl groups having 3 to 12, in particular 3 to 6, especially 3 
or 4, carbon atoms. 

Alkynyl - as a group per se and also as a structural element of other groups and 
compounds - is, in each case taking into account the number of caitoon atoms and conju- 
gated or isolated double bonds contained in the group or compound in question, either 
straight-chain, for example ethynyl, propargyl, 2-butynyl, 3-pentynyl, 1-hexynyl, 1-heptynyl, 

3- hexen-t-ynyl or 1 ,5-heptadien-3-ynyl, or branched, for example 3-methylbut-1-ynyl, 

4- ethylpent-1-ynyl, 4-methylhex-2-ynyl or 2-methylhept-3-ynyl. Preference is given to alkynyl 
groups having 3 to 12, in particular 3 to 6, especially 3 or 4, carbon atoms. 

Halogen-substituted carbon-containing groups and compounds, such as, for example, 
halogen-substituted alkyl, alkenyl, alkynyl, cycloaikyl, alkoxy or alkylthio, can be partially 
halogenated or perhalogenated, where in the case of polyhalogenation the halogen substi- 
tuents can be identical or different. Examples of haloalkyl - a/a group per se and also as a 
structural element of other groups and compounds, such as haloalkoxy or haloalkylthio - are 
methyl which is mono- to trisubstituted by fluorine, chlorine and/or bromine, such as CHF 2 or 
CF 3 ; ethyl which is mono- to pentasubstituted by fluorine, chlorine and/or bromine, such as 
CH 2 CF 3 , CF 2 CF 3 , CF 2 CCI 3 , CF 2 CHCI 2 , CF 2 CHF 2 , CF 2 CFCI 2 , CF 2 CHBr 2 , CF 2 CHCIF, 
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CFaCHBrF or CCIFCHCIF; propyl or isopropyl which Is mono- to heptasubstituted by fluo- 
rine, chlorine and/or bromine, such as CH 2 CHBrCH 2 Br, CF 2 CHFCF 3 , CH 2 CF 2 CF 3 , CF(CF 3 ) 2 
or CH(CF 3 ) 2 ; butyl or one of its isomers, mono- to nonasubstituted by fluorine, chlorine 
and/or bromine, such as CF(CF 3 )CHFCF 3 or CH 2 (CF 2 ) 2 CF 3 ; pentyl or one of its isomers, 
mono- to undecasubstituted by fluorine, chlorine and/or bromine, such as CF(CF 3 )(CHF 2 )CF 3 
or CH 2 (CF 2 ) 3 CF 3 ; and hexyl or one of its isomers, mono- to tridecasubsfrtuted by fluorine, 
chlorine and/or bromine, such as (CH 2 ) 4 CHBrCH 2 Br, CF 2 (CHF) 4 CF 3 , CH^CF^CF. or 
C(CF 3 )2(CHF) 2 CF 3 . 

Aryl is in particular phenyl, naphthyl, anthracenyl, phenanthrenyl, perylenyl or fluorenyl, 
preferably phenyl. 

Heterocyclyl is understood as being a three- to seven-membered monocyclic ring, 
which may be saturated or unsaturated, and that contains from one to three hetero atoms 
selected from the group consisting of N, O and S, especially N and S; or a bicyclic ring- 
system having from 8 to 14 ring atoms, which may be saturated or unsaturated, and that 
may contain either in only one ring or in both rings independently of one another, one or two 
hetero atoms selected from N, O and S; heterocyclyl is in particular piperidinyl, piperazinyl, 
oxiranyl, morpholinyl, thiomorpholinyl, pyridyl, N-oxidopyridinio, pyrimidyl, pyrazinyl, 
s-triazinyl, 1 ,2,4-triazinyl, thienyl, furanyl, dihydrof uranyl, tetrahydrofuranyl, pyranyl, tetra- 
hydropyranyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, pyrazolyl. imidazolyl, imidazolinyl, thiazolyl, 
isothiazolyl, triazolyl, oxazolyl, thiadiazolyl, thiazolinyl, thiazolidinyl, oxadiazofyl, dioxa- 
borolanyl, phthalimidoyl, benzothienyl, quinolinyl, quinoxalinyl, benzofuranyl, benzimidazofyl, 
benzpyrrolyl. benzthiazolyl, indolinyl, isoindolinyl, cumarinyl, indazolyl, benzothiophenyl, 
benzofuranyl, pteridinyl or purinyl, which are preferably attached via a C atom; thienyl, 
benzofuranyl, benzothiazolyl, tetrahydropyranyl, dioxaborolanyl, or indolyl is preferred; .n 
particular dioxaborolanyl, pyridyl or thiazolyl. The said heterocyclyl radicals may preferrably 
be unsubstituted or - depending on the substitution possibilities on the ring system - 
substituted by 1 to 3 substituents selected from the group consisting of halogen, =0, -OH, 
=S, SH, nitro, d-Cealkyl. C n -C 6 hydroxyalkyl, d-Csalkoxy, CVCehaloalkyl. C,-C 6 haloalkoxy, 
phenyl and benzyl. / 

In the context of the present invention, preference is given to 

(2) compounds according to group (1) of the formula (I) in which is isopropyl or sec- 
butyl, preferably to those in which a mixture of the isopropyl and the sec-butyl derivative is 
present; 
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(3) compounds according to group (1) or (2) of the formula (I), in which n is 0; 

(4) compounds according to group (1) or (2) of the formula (I), in which n is 1; 

(5) compounds according to group (1 ) or (2) of the formula (I), in which n is 2; 

(6) compounds according to anyone of groups (1) to (5) of the formula (I), in which the 
substituent in the e-position is -(CH 2 ) n -CR 2 (R4)CR 3 (R5)(R6); 

(7) compounds according to anyone of groups (1) to (5) of the formula (I), in which p 

isO; 

(8) compounds according to anyone of groups (1) to (7) of the formula (I), in which the 
substituent in the e-position is -(CH 2 ) n -C(=0)-R 6 and R 6 is H, d-Ci 2 -alkyl, OH, SH, halo- 
d-Caalkyl, d-Cecycloalkyl unsubstituted or substituted by from one to three methyl groups, 
(VCshalocycloalkyl, Ci-C 12 alkoxy, d-C 6 alkoxy-d-C 6 alkyl. d-C 6 alkoxy-d-C 6 alkoxy- 
Ci-C 6 alkyl, Ca-Cacycloalkoxy, d-dzhaloalkoxy, d-daalkytthio, d-Cacycloalkylthio, 
d-dahaloalkylthio, Crdalkenyl, C 2 -C 8 alkynyl, -N(R 9 ) 2 , wherein the two substituehts R 9 are 
independent of each other, aryl, aryloxy, benzyloxy, -NR 9 -aryl, heterocyclyl, heterocyclyloxy. 
-NR 9 -heterocyclyl; or aryl, aryloxy, benzyloxy, -NR 9 -aryl, heterocyclyl, heterocyclyloxy or 
-NR 9 -heterocyclyl that, depending upon the possibilities of substitution at the ring, are mono- 
to penta-substituted by substituents selected from the group consisting of OH, =0, SH, =S, 
halogen, CN, N0 2 , d-C 12 alkyl, C 3 -C 8 cycloalkyl, d-dahaloalkyl, d-Ci 2 alkoxy, d-Ciaha- 
loalkoxy, d-C 12 alkylthio, d-Ci 2 haloalkylthio, d-Cealkoxy-d-Cealkyl, C 2 -C 8 alkenyl, CyCr 
alkynyl, phenoxy, methylenedioxy, NH 2 , NH(Ci-Ci 2 alkyl), N(d-C 12 alkyl)2 and d-Ceal- 
kylsulfinyl; 

(9) compounds according to anyone of groups (1) to (7) of the formula (I), in which the 
substituent in the e-position is -(CH 2 ) n -C(R4)=CR 5 (R6); 

(10) compounds according to anyone of groups (1) to (5) and (7) to (8) of the formula 
(I), in which R3 is H or d-Cisralkyl; 

(1 1 ) compounds according to anyone of groups (1 ) to (6) of the formula (I), in which 
the substituent in the e-position is -(CH 2 )„-CsCR 6 ; 

(12) compounds according to anyone of groups (1) to (7) of the formula (I), in which R 2 
is is H, d-d 2 -alkyl, d-da-hydroxyalkyl. COOH or -COO-d-Ciz-alkyl; 

(13) compounds according to anyone of groups (1) to (7) and (9) to (12) of the formula 
(I), in which R4 is H, d-d 2 -alkyl, C r C 12 -haloalkyl, halogen, N0 2 , CN or C 3 -C 8 cycloalkyl; 
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(14) compounds according to anyone of groups (1) to (7) and (9) to (13) of the formula 
(I), in which Rg together with FU is a bond; 

(15) compounds according to anyone of groups (1) to (7) and (9) to (14) of the formula 
(I), in which R 5 is d-dralkyl. CN, NO* OH, halogen, halo-d-C 2 alkyl, C 3 -C 8 cycloalkyl 
d-C 12 alkoxy, d-dahaloalkoxy, drdalkenyl, C 2 -Csalkynyl, -P^OXOd-dalkyl)* 
-CH 2 -P(=0)(OCi-C 6 alkyl)2, -Si(OCi-C 6 alkyl)3L or -N(R 9 ) 2 ; 

(16) compounds according to anyone of groups (1) to (15) of the formula (I), in which 
R 6 independently of each other are d-da-alkyl, CN, N0 2 , OH, halogen, halo-C 1 -C 2 alkyl. 
-P(=0)(OC r C 6 alkyl) 2 , -CHa-P(=0)(Od-C 6 alkyl) 2 . -Si(Od-C 6 alkyl)3. -N(Rs) 2 . wherein the two 
substrtuents R 9 are independent of each other, -C(=X)-R 7 , -NR 9 C(=X)R 7 , -NR 9 NHC(=X)-R 7 , 
-NR 9 -OR 10 , -S(=0)Rn, -S(=0) 2 R„, aryl, aryloxy, benzyloxy, -NR 9 -aryl, heterocyclyl, 
heterocyclyloxy, -NR 9 -heterocyclyl; and aryl, aryloxy, benzyloxy, -NR 9 -aryl, heterocyclyl, 
heterocyclyloxy and -NR 9 -heterocyclyl that, depending upon the possibilities of substitution at 
the ring, are mono- to penta-substituted by substituents selected from the group consistmg 
of OH, halogen, CN, N0 2 , d-d 2 alkyl. d-dcycloalkyl, d-d 2 haloalkyl. d-C 12 alkoxy, 
d-C 12 haloalkoxy, d-C 12 alkylthio, d-C 12 haloalkylthio, d-dalkoxy-d-dalkyl, d-dalkenyl, 
(VCealkynyl. phenoxy, methylenedioxy, NH 2 , NH(d-C 12 alkyl). N(d-C 12 alkyl) 2 and d-C 6 al- 
kylsulfinyl; 

(17) compounds according to anyone of groups (1) to (16) of the formula (I), in which 
mte1; 

(18) compounds according to anyone of groups (1) to (1 6) of the formula (I), in which 
m isO; 

(19) compounds according to anyone of groups (1) to (18) of the formula (I), in which 
the bond between atoms da and ds is a single bond; 

(20) compounds according to anyone of groups (1 ) to (1 8) of the formula (I), in which 
atoms da and do is a double bond; 

(21) compounds according to anyone of groups (3) to (20) of the formula (I), wherein 
. R, is cyclohexyl; ^ 

(22) compounds according to anyone of groups (3) to (20) of the formula (I), wherein 
R, is 1 -methyl-butyl; 




(23) compounds according to one of the groups (1 ) to (22) of the formula (I) in which 
the configuration at the e-position is (R); 

(24) compounds according to one of the groups (1 ) to (22) of the formula (I) in which 
the configuration at the e-position is (S); 

(25) compounds according to one of the groups (1) to (7) and (21) to (24) wherein the 
substituent in the e-position is -C(=0)FV, 

(26) compounds according to one of the groups (1) to (7) and (21) to (25) wherein the 
substituent in the e-position is -CH 2 C(=0)R 6 ; wherein R 6 is CrC 12 -alkyl, -N 3 , CN, SH, 
halogen, halo-d-dalkyl, CVC 8 cycloalkyl unsubstituted or substituted by from one to two 
methyl groups, Ca-Cshalocycloalkyl. d-d 2 alkoxy, d-Cealkoxy-d-dalkyl, Ci-dalkoxy- 
d-Cealkoxy, d-Cealkoxy-Cn-Cealkoxy-d-Cealkyl, C 3 -C 8 cycloalkoxy, d-C 12 haloalkoxy, 
d-d 2 haloalkylthio, QrCealkenyl, C 2 -C 8 alkynyl, d-d.haloalkenyl, C^dshaloalkenyloxy, 
Ca-dzhaloalkynyl or d-dsjhaloalkynyloxy; 

(27) compounds according to one of the groups (1) to (7) and (21) to (25) wherein the 
substituent in the e-position is -CH 2 R 6 or -CH 2 CH 2 R 6 or -CH 2 CH 2 CH 2 R 6 ; and Re is OH, 
d-C 6 alkyl, d-daalkoxy, d-Cealkoxy-d-Cealkyl, d-C 6 alkoxy-CrC 6 alkoxy, d-C 6 alkoxy- 
d-Cealkoxy-d-Cealkyl, d-Cscycloalkoxy, d-d 2 haloalkoxy, d-d 2 haloalkylthio, 
C^uhaloalkenyloxy, C3-C 12 haloalkynyloxy, -N(R 9 ) 2 , -0-N(R 9 ) 2 , wherein the two substituents 
Ra are independent of each other, -0-C(=X)-R 7 , -S-C(=X)-R 7 , -NR 9 C(=X)R 7 , 
-NR 9 NHC(=X)-R 7 , -NR 9 -OR 10 , -SR 9 , -S(=0)R,i, -S(=0) 2 Rn, aryl, aryloxy, benzyloxy, 
-NR 9 -aryl, heterocyclyl or heterocyclyloxy. 

In the context of the invention, particular preference is given to the compounds of the 
formula (I) listed in the tables and, if appropriate, to their E/Z isomers and EIZ isomer 
mixtures. 

The invention also provides a process for preparing the compounds of the formula (I) 
and, if appropriate, tautomers thereof, wherein Rt to R 6 have the same meanings as given 
above under (1 ) for formula (I), and m is 0 or 1 , n Is 1 and p fe 0 or 1 , characterized in that 

(A) a compound of the formula 
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("). 



and which is known or can be prepared according to known procedures, wherin R, and 
m have the meanings as given in formula (I) and R is a protecting group, is converted into a 
compound of the formula 

H on), 

wherein R x is imidazolyl, aryloxy, thioalkyl or thioaryl and Q has the same meaning as 
the part of the formula (II) which is in the bracket marked with Q; 

(B) the said compound of the formula (111) is converted into a compound of the formula 



\t4 



(lla); 



wherein. R44 is H, C-Cealkyl, -SKCrCealkyl)* -(CH 2 )-Si(CrC 6 alkyr)3, -SntCrCealkyI)* 
-C(=0)R 7 , Ry is as defined under formula (I), and Q has the meaning as given above .n 
formula (II); 

(C) the said compound of formula (lla) may - provided R44 is H - further be converted 
into a compound of the formula 

6h 3 «■ y 

wherein Q has the meanings as defined above in formula (II); or 

(D) the compound of the formula (lla) is converted into a compound of the formula 



PI-70220P1 



-14- 



HO' - -Q "* 
wherein Q has the meanings as defined above in formula (II); or 

(E) the compound of the formula (Ha) as defined above is converted into a compound 
of the formula 



H 



(lid), 



wherein Q has the meaning as defined above in formula (II). 

The invention further provides a process for preparing the compounds of the formula 
(I) and, if appropriate, tautomers thereof, wherein Ri to R 6 have the same meanings as given 
above under (1) for formula (I), and m is 0 or 1 , n is 0 and p is 0 or 1 , characterized in that 

(F) a compound of the above formula (II) is oxidized to a compound of the formula 




(IV), 



OR 



which are partly known or can be prepared according to methods known per se, and wherein 
R, and m are as defined for formula (I) and R is a protecting group, 

(G) converting the above compound of the formula (IV) into a compound of the formula 

/ 
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(V), 



OR 



which are partly known or can be prepared according to methods known per se. wherein m 
and R, have the meanings as defined above and R is a protecting group, and which is 
known; 

(H) further converting the compound of the formula (V) preferably via hydroboration 
and oxidative work-up into a compound of the formula 




(VI), 



wherein m and Ri have the meanings as defined above for formula (I). 

The invention further provides a process for preparing the compounds of the formula 
(I) and if appropriate, tautomers thereof, wherein R, to R 6 have the same meanings as given 
above under (1 ) for formula (I), and m is 0 or 1 , n is 0 and p dor 1 , characterized in that 

(J) a compound of the formula (II) as defined above is converted into a compound of 
the formula 
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Ba O 




(VII), 



OR 



wherein m and R, have the meanings as defined above, R is a protecting group and R a is an 
activating group such as an optionally substituted alkyl- or arylsulphonate; 

(K) further converting the said compound of the formula (VII) into a compound of the 
formula 




(VIII), 



wherein R is a protecting group, m and R, have the meanings as defined above for formula 
(VIII), and R b is either halogen or CN; and 

(L) further converting the compound of the formula (VIII) wherein R b is iodine, into a 
compound of the formula 

/ 
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(•X). 



wherein R, m, R, Rs and R 6 have the meanings as defined above for formula (I); or into 
a compound of formula (Ha) as defined before; or 

(M) converting the compound of the formula (VIII) wherein R b is iodine, into 
acompound of the formula 

R2 




(X), 



wherein R, m, R„ R* R* and R 6 have the meanings as defined above for formula (I); 

(N) Compounds of formula (I) can be obtained from compounds of formulae (Ha), (lib), 
(lie), (lid), (VI), (VIII). (IX) and (X) as defined above by removing the protecting group at the 
5-position of the forementioned intermediates. 
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The compounds of the formulae (I) and (II) can further be converted Into other 
compounds of the formula (I) by methods known per se, for instance for preparing a 
compound of the formula (I), wherein R 2 and R 3 are a bond, by reacting compounds of the 
formulae (lib) or (lid) with a compound of the formula R 5 -CH 2 -R 6 , wherein R s and R 6 have 
the meaning as defined under (1); or by reacting a compound of the formulae (lla), (V) or 
(XI) with a compound of the formula R 5 R 6 C=CH 2 . 

Furthermore compounds of formula (lla), (lib), (lie), (lid), (VI), (VIII), (IX) and (X) bearing 
a functional group in its free or protected form can be used as starting materials for the 
preparation of further compounds of formula (I). For example, a compound of formula (lid) 
can be converted by deprotection into a compound of formula (I) wherein n = 1, R 2 and R 4 
together are oxygen, p = 0 and R 8 is OH. 

Furthermore compounds of formula (lla). (lib), (He), (lid), (VI), (VIII), (IX) and (X) bearing 
a substituent at the e-position (4*- or 4"-position) in its free or protected form can be used as 
starting materials for the preparation of further compounds of formula (I). For example, a 
compound of formula (lid) can be converted by deprotection into a compound of formula (I) 
wherein n = 1 , and R 4 together are oxygen, p = 0 and R 6 is OH. 

The compound of the formula (VI) can further be derivatized by known procedures, for 
case by reacting the compound with a compound Hal-C(=X)-R 7 , wherein R 7 is as defined 
under (1) and Hal is a halogen. 

The comments made above in connection with tautomers of compounds of formula (I) 
apply analogously to the starting materials mentioned hereinabove and hereinbelow in 
respect of their tautomers and diasteromers. 

The reactions described hereinabove and hereinbelow are carried out in a manner 
known perse, for example in the absence or, customarily, in the presence of a suitable 
solvent or diluent or of a mixture thereof, the reactions being carried out, as required, with 
cooling, at room temperature or with heating, for example in a temperature range of approxi- 
mately from -80°C to the boiling temperature of the reaction medium, preferably from ap- 
proximately 0°C to approximately +1 50°C, and, if necessary/n a closed vessel, under 
pressure, under an inert gas atmosphere and/or under anhydrous conditions. Especially 
advantageous reaction conditions can be found in the Examples. 

The reaction time is not critical; a reaction time of from about 0.1 to about 24 hours, 
especially from about 0.5 to about 10 hours, is preferred. 
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The product is isolated by customary methods, for example by means of filtration, 
orystallisation, distillation or chromatography, or any suitable combination of such methods. 

Protecting groups are as defined for instance in the compounds of formulae (II), (IV). 
(V) (VII) and (VIII) include: alkyl ether radicals, such as methoxymethyl, methylthiomethyl, 
tert-butytthiomethyl, be nzyloxy methyl, p-methoxybenzyl, 2-methoxyethoxymethy. 2,2.2-tn- 
chloroethoxymethyl, 2-(trimethylsiiyl)ethoxymethy«. tetrahydropyranyl, tetrahydrofuranyl 
1-ethoxyethyl. 1-(2-ch«oroethoxy)ethyl, 1-methyl-1-methoxyethy., 1-methyl-1 -benzyloxyethyi, 
trichloroethyi, 2-trimethylsilylethyl, tert-butyl, allyl, p-methoxyphenyl. 2,4-dinitrophenyl 
benzyl, p-methoxybenzyl, o-nitrobenzyi, p-nitrobenzyl, triphenylmethyl; tria.ky.sUy. rad,ca s. 
such as trimethylsilyl, triethylsilyl, dimethy.-tert-butylsily». dimethyl-isopropyisilyl. d,methyl- 
1 1 2-trimethylpropylsilyl, diethyl-isopropylsilyl, dimethyl-tert-hexylsilyl. but also phenyl- 
tert-a.kyls«y» groups, such as diphenyl-tert-butylsilyl; esters, such as formates, acetates, 
chloroacetates, dichloroacetates, trichloroacetates. trif luoroacetates, methoxyacetates 
phenoxyacetates, pivaloates. benzoates; alkyl carbonates, such as methyl-, 9-f.uorenyl- 
methyl- ethyl-, 2,2,2-trichloroethyl-, 2-(trimethylsilyl)ethyl-, vinyl-, allyl-, benzyl-, p-methoxy- 
benzyl-, o-nitrobenzyl-, p-nitrobenzyl-, but also p-nitrophenyl-carbonate. 

Preference is given to trialkylsilyl radicals, such as trimethylsilyl, triethylsilyl, dimethyl- 
tert-buty Isifyi. diphenyl-tert-butylsilyl. esters, such as methoxyacetates and phenoxyacetates, 
and carbonates, such as 9-f.uorenylmethy.carbonates and allylcarbonates. Dimethyl-tert- 
butylsilyl ether is especially preferred. 

The starting materials mentioned hereinabove and hereinbelow that are used for the 
preparation of the compounds of formula (I) and, where applicable, their tautomers are 
known or can be prepared by methods known per se, e.g. as indicated below. 

The compounds of formulae (ll), (III). (IV), (V), (VI), (VII) and (VIII) are partly new. in 
which case they are also an aspect of the invention. They are valuable intermediates for the 
synthesis of compounds of formula (I), and can prepared by methods known perse The use 
of compounds of formula (II) and of formula (III) fcr the synthesis of compounds of formula 
(,) are also a subject of this invention. The preferences for the substituents are the same as 
defined for the compound of the formula (I) in (2) to (20). 
Pmrasfi variant (M: 

Examples of solvents and diluents Include: aromatic, aliphatic and allcyclic hydro- 
carbons and halogenated hydrocarbons, such as benzene, toluene, xylene, mesitylene, 




tetralin, chlorobenzene, dichlorobenzene, bromobenzene, petroleum ether, hexane, cyclo- 
hexane, dichloromethane, trichloromethane, tetrachloromethane, dichloroethane, trichloro- 
ethene or tetrachloroethene; ethers, such as diethyl ether, dipropyl ether, diisopropyl ether, 
dibutyl ether, tert-butyl methyl ether, ethylene glycol monomethyl ether, ethylene glycol 
monoethyl ether, ethylene glycol dimethyl ether, dimethoxydiethyl ether, tetrahydrofuran or 
dioxane; esters of carboxylic acids, such as ethyl acetate; amides, such as dimethyl- 
formamide, dimethylacetamlde or 1-methyl-2-pyrrolidinones; nitriles, such as acetonltiile; 
sulfoxides, such as dimethyl sulfoxide; or mixtures of the mentioned solvents. Preference Is 
given to amides, such as dimethylformamide and dimethylacetamide, especially dimethyl- 
acetamide, halogenated hydrocarbons, such as dichloromethane and aromatic hydrocarbons 
such as toluene. 

The reactions are advantageously carried out in a temperature range of from approxi- 
mately -70°C to +80°C, preferably at from 0°C to +60°C. 

Examples of thiocarbonylating agents are known to a person skilled in the art; they 
include 1,1'-thiocarbonyldiimidazole and arylchlorothionoformates; especially suitable are 
1,1'-thiocarbonyldiimidazole and p-tolylchlorothionoformate. 

In a preferred embodiment of Variant (A) the reaction is carried out with p-tolyl 
chlorothionoformate in the presence, or absence, of 4-(dimethylamino)pyridine at room 
temperature in dichloromethane or with 1 ,1 '-thiocarbonyldiimidazole at 20-60°C in 
N.N-dimethylformamide. 

Especially preferred conditions for the reaction are described in Examples P1 (Step A) 
and P13(StepA). 

Process variant (B): 

Examples of solvents and diluents include: aromatic, aliphatic and alicyclic hydro- 
carbons and halogenated hydrocarbons, such as benzene, toluene, xylene, mesitylene, 
tetralin, chlorobenzene, dichlorobenzene, petroleum ether, hexane, and cyclohexane; 
alcohols such as diisopropyl alcohol and fert-butanol; or mixtures of the mentioned solvents. 
Preference is given to aromatic hydrocarbons, such as benzene, and toluene. 

The reactions are advantageously carried out in a temperature range from 
approximately -70°C to to the boiling point of the solvent used, preferably from +60°C to 
+120°C. 
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Examples of allylating agents are known to a person skilled In the art; they include 
optionally substituted allylic stannanes, for example, allyl-tri-n-butyltin, and sulphones. 
Especially suitable substituted allylic stannanes are stannanes with carboxyalkyl, alkyl, tn- 
alkylsilyl, tri-arylsilyl, CH 2 (trt-alkyls«yl) and CH 2 (tri-arylsilyl) substitutents at C2. 

The reaction is carried out in the presence of radical initiators known to a person 
skilled in the art; they include 1 ,r-a Z obis(cyclohexanecarbonitrile) and 2,^azobis-(2-methyl- 
butyronitrile). 

In a preferred embodiment of Variant (B) the allylation reaction is carried out in the 
presence of 1 ,r-azobis(cyclohexanecarbonitrile) at + 60 to + 1 10 °C in chlorobenzene as the 
solvent. 

Especially preferred conditions for the reaction are described in Examples P1 (Step B) 
and P13(StepB). 

Process variant (CV. 

Examples of solvents and diluents include: aromatic, aliphatic and alicyclic hydro- 
carbons and hydrocarbons, such as benzene, toluene, xylene, mesitylene, Tetralin; alcohols, 
such as methanol, ethanol, propanol, isopropanol, butanol, ethylene glycol or glycerol; 
amides, such as N.N-dimethylformamide, N,N-diethylformamide, N.N-dimethylacetamide, N- 
methylpyrrolidone or hexamethylphosphoric acid triamide; nitriles, such as acetonitnle or 
propionate; and sulfoxides, such as dimethyl sulfoxide; and also water; or mixtures of the 
mentioned solvents; especially suitable are amides, alcohols, water, or mixtures thereof, 
more especially N.N-dimethylformamide, N.N-dimethylacetamide or water. 

The reactions are advantageously carried out in a temperature range from room 
temperature to +60°C; preferance being given to reaction from +10 to +30°C. 

In a preferred embodiment of Variant (C) the oxidation is carried out in the presence of 
palladium dichloride, copper (II) acetate and oxygen room temperature in N,N-dimethyl- 
acetamide and water as the solvent. 

Especially preferred conditions for the reaction are desc/ibed in Examples P8 and P14 
(Step A). 

Process variant (P): 

Examples of solvents and diluents include: aromatic, aliphatic and alicyclic hydro- 
carbons and halogenated hydrocarbons, such as benzene, toluene, xylene, mesitylene, 




Tetralin, chlorobenzene, dichlorobenzene, bromobenzene, petroleum ether, hexane, 
cyclohexane, dichloromethane, tetrachloromethane, dichloroethane, trichloroethene or tetra- 
chloroethene; ethers, such as diethyl ether, dlpropyl ether, diisopropyl ether, dibutyl ether, 
tert-butyl methyl ether, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 
ethylene glycol dimethyl ether, dimethoxydiethyl ether, tetrahydrofuran or dioxane; or 

mixtures of the mentioned solvents; especially suitable are tetrahydrofuran, diethyl ether or 

dichlormethane; or the use of no solvent. 

The hydroboration may be carried out in the presence, or absence, of transition-metal 

catalysts. Hydroborating agents include boron hydride reagents; especially suitable are 

borane-methyl sulphide complex, borane-tetrahydrofuran complex, dicyclohexylborane, 9- 

borabicyclo[3.3.1]nonane and sodium malonyloxyborohydride. 

In a preferred embodiment of Variant D, the hydroboration is carried out with 9- 

borabicyclo[3.3.1]nonane or borane-tetrahydrofuran complex at room temperature, in 

tetrahydrofuran. 

The alcohol products are obtained by standard oxidation of the organoboranes. 
Examples of standard oxidizing regents are known to a person skilled in the art; they include 
base/hydrogen peroxide mixtures and sodium perborate. 

The reactions are advantageously carried out in a temperature range from 0 to 
+60°C; preference being given to reaction from 10 to 30°C. 

Especially preferred conditions for the reaction are described in Example P5 (Step A). 

Process variant IE): 

Examples of solvents and diluents include: aromatic, aliphatic and alicydic hydro- 
carbons and halogenated hydrocarbons, such as benzene, toluene, xylene, mesitylene, 
Tetralin, chlorobenzene, dichlorobenzene, bromobenzene, petroleum ether, hexane, 
cyclohexane, dichloromethane, trichloromethane, tetrachloromethane, dichloroethane, 
trichloroethene or tetrachloroethene; ethers, such as diethyl ether, dipropyl ether, diisopropyl 
ether, dibutyl ether, tert-butyl methyl ether, ethylene glycol monomethyl ether, ethylene 
glycol monoethyl ether, ethylene glycol dimethyl ether, dimetKoxydiethyl ether, tetrahydro- 
furan or dioxane; alcohols, such as methanol, ethanol, propanol, isopropanol, butanol, 
ethylene glycol or glycerol; nltriles, such as acetonitrile or propionitrile; ketones, such as. 
acetone and also water; or mixtures of the mentioned solvents; especially suitable are 
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ethers, alcohols, water, or mixtures thereof, more especially tetrahydrofuran, fert-butanol or 
water. 

Examples of agents for oxidatively cleaving the terminal alkene function are known to a 
person skilled in the art; they include for example reagent combinations of Os0 4 , N-methyl- 
morpholine-N-oxide and sodium periodate. 

The reactions are advantageously carried out in a temperature range from room 
temperature to +60°C; preference being given to reaction from +10 to +30°C. 

Especially preferred conditions for the reaction are described in Example P3 (Step A). 

Prnness variant (F): 

Examples of solvents include those listed above under process variant (A). 

The reactions are advantageously carried out in a temperature range from 
approximately -70°C to +80°C. 

Examples of oxidising agents are known to a person skilled in the art, for instance 
using oxalyl chloride or trifluoroacetic anhydride and dimethylsulfoxide or 1 ,1 ,1 - 
tris(acetyloxy)-1 ,1-dihydro-1 ,2-benziodoxol-3-(1 H)-one. 
Process variant (GV. 

Examples of solvents include those listed above under process variant (A), especially 
suitable are aromatic, aliphatic and alicyclic hydrocarbons, ethers, and suboxides or 
mixtures thereof/more especially toluene, tetrahydrofuran, diethyl ether and dimethyl 
sulphoxide. 

The reactions are advantageously carried out in a temperature range from 
approximately -78°C to +80°C, preferably from -40 to +60 °C. 

Examples of methylenating agents are known to a person skilled in the art, for instance 
dimethyl titanocene or a reagent prepared from Zn, dihalomethane and TiCU. or methylene 
triphenylphosphorane. 

In a preferred embodiment of Variant (G) the reaction i^'carried out in the presence of 
zinc, diiodomethane and a Lewis acid, such as titanium tetrachloride, in dichloromethane 
and tetrahydrofuran as the solvent at 0 to +30 °C. 

Especially preferred conditions for this process are described, for example, in Example 
P.10 (step A). 




Process variant (H): 

Examples of solvents and diluents include: aromatic, aliphatic and alicyclic hydro- 
carbons and halogenated hydrocarbons, such as benzene, toluene, xylene, mesitylene, 
Tetralin, chlorobenzene, dichlorobenzene, bromobenzene, petroleum ether, hexane, 
cyclohexane, dichloromethane, tetrachloromethane, dichloroethane, trichloroethene ortetra- 
chloroethene; ethers, such as diethyl ether, dipropyl ether, diisopropyl ether, dibutyl ether, 
tert-butyl methyl ether, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 
ethylene glycol dimethyl ether, dimethoxydiethyl ether, tetrahydrofuran or dioxane; or 
mixtures of the mentioned solvents; especially suitable are tetrahydrofuran, diethyl ether or 
dichlormethane; or the use of no solvent. 

Examples of hydroboration-oxidation agents are known to a person skilled in the art. 
The hydroboration may be carried out in the presence, or absence, of transition-metal 
catalysts as known to those persons skilled in the art. Hydroborating agents include boron 
hydride reagents; especially suitable are borane-methyl sulphide complex and borane- 
tetrahydrofuran complex. 

In a preferred embodiment of variant (H), the hydroboration is carried out with borane- 
tetrahydrofuran complex at room temperature, in tetrahydrofuran as the solvent. 

The alcohol products are obtained by standard oxidation of the organoboranes. 
Examples of standard oxidizing reagents are known to a person skilled in the art; they 
include base/hydrogen peroxide mixtures and sodium perborate. 

The reactions are advantageously carried out in a temperature range from 0 to 
+60°C; preference being given to reaction from +10 to +30°C. 

Especially preferred conditions for the reaction are described in Example P.10 (step 

B). 

Process variant (J): 

Examples of solvents and diluents include those listed above under Process 
variant (A); especially suitable are halogenated hydrocarbons^ for example, dichloro- 
methane. 

The reactions are advantageously carried out in a temperature range of from about -£ 
to +50°C; preference being given to reaction at -10°C to +30°C. 
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ln a preferred embodiment of Variant (D) the reaction is carried out with trifluoro- 
methanesuiphonyi chloride in the presence of an organic base, such as triethy. amine or 
N,NKiiiscpropylethyiamine and 4-(dimethy.aminopyridine at 0 to + 20°C in dichloromethane 
as the solvent 

Especially preferred conditions for this Process variant are described, for example, in 
Example P.2(stepA). 

Process variant (K): 

Examples of solvents and diluents include those listed above under Process 
variant (A); especially suitable are amides, for example N,N-dimethylformamide. 

The reactions are advantageously carried out in a temperature range of from about 
-10 «C to the boiling point of the solvent used; preference being given to reaction at 0°C to 
+30°C. 

I„ a preferred embodiment of Variant (K) the reaction is carried out with tetra n-butyl 
ammonium cyanide, potassium iodide or sodium dimethylmalonate at 0 to + 30*C in N.N-di- 
methylformamide as the solvent. 

Especially preferred conditions for this Process variant are described, for example, in 
Example P.11 (step A). 

Prrv^ftft variant (LV. 

Examples of solvents and diluents include those listed above under Process 
variant (A); especially suitable are aromatic hydrocarbons and halogenated aromafc 
hydrocarbons, for example, chlorobenzene. 

The reactions are advantageously carried out in a temperature range of from about 
room temperature to the boiling point of the solvent used; preference being given to react,on 
at+60°Cto+110°C. 

Examples of vinylating agents are known to a person skilled in the art; they include 
optionally substituted vinylic stannanes and vinyiic sulphones for example, tri-n-butyl-((eZ)- 
styryl)-stannane or 2,2-dichlorovinyl ethyl sulphone. 

The reaction is carried out in the presence of radical initiators known to a person 
skilled in the art; they include 1,1 '-azobis(cyclohexanecarbonitrile), 2,2'-azobis-(2-methyl- 
butyronitrile) and di-fert-butylperoxide. 




In a preferred embodiment of Variant (L) the vinylation reaction is carried out in the 
presence of l,1'-azobis(cyclohexanecarbonitrile) at +60 to +110*0 in chlorobenzene as the 
solvent. 

Especially preferred conditions for this Process variant are described, for example, in 
Example P.2 (step C). 

Prnness variant (M): 

Examples of solvents and diluents include those listed above under Process 
variant (A); especially suitable are amides, for example N,N-dimethylformamide. 

The reactions are advantageously carried out in a temperature range of from about 
0°C to the boiling point of the solvent used; preference being given to reaction at 0°C to 
+40°C. 

Examples of alkylating agents are known to a person skilled in the art; they include 
optionally substituted activated methylene compounds, for example, malononitrile, 
ethylcyanoacetate and malonic acid dimethyl ester. 

In a preferred embodiment of Variant (M) the reaction is carried out at 0 to +30°C in 
N.N-dimethylformamide as the solvent. 

Especially preferred conditions for this Process variant are described, for example, in 
Example P.12 (step A). 

Prooess variant (N1: 

Examples of solvents and diluents are the same as those mentioned under Process 
variant A. In addition, alcohols, such as methanol, ethanol or 2-propanol, and water are 
suitable. 

The reactions are advantageously carried out in a temperature range of approx- 
imately from -70°C to 100°C, preferably at from -10°C to 25°C. 

There are suitable for the removal of the protecting group Lewis acids, such as hydro- 
chloric acid, methanesulfonic acid, HF in pyridine, p-toluenesujfonic acid; ammonium 
fluoride, such as tetrabutylammonium fluoride; bases, such as ammonia, trialkylamine or 
heterocyclic bases; hydrogenolysis with a catalyst, such as palladium-on-carbon; reducing 
agents, such as sodium borohydride or tributyltin hydride with a catalyst, such as Pd(PPh 3 ) 4 , 
or also zinc with acetic acid. 
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Preference is given to acids, such as methanesulfonic acid or HF in pyridine; sodium 
borohydride with Pd(0); bases, such as ammonia, triethylamine or pyridine; especially acids, 
such as HF in pyridine or methanesulfonic acid. 

Especially preferred conditions for the reaction are described in Examples P1 (Step C), 
P2 (Step D), P3 (Step B), P4 (Step B), P5 (Step B), P7 (Step B), P10 (Step C), P1 1 (Step 
B), P12 (Step B), P13 (Step C) and P14 (Step 2). 

The compounds of formula (I) may be in the form of one of the possible isomers or in 
the form of a mixture thereof, in the form of pure isomers or in the form of an isomenc 
mixture, i.e. in the form of a diastereomeric mixture; the invention relates both to the pure 
isomers and to the diastereomeric mixtures and is to be interpreted accordingly hereinabove 
and hereinbelow, even if stereochemical details are not mentioned specifically in every case. 

The diastereomeric mixtures can be resolved into the pure isomers by known methods, 
for example by recrystallisation from a solvent, by chromatography, for example h.gh 
pressure liquid chromatography (HPLC) on acetylcellulose, with the aid of suitab.e micro- 
organisms, by cleavage with specific, immobilised enzymes, or via the formation of inc.us,on 
compounds, for example using crown ethers, only one isomer being complexed. 

Apart from by separation of corresponding mixtures of isomers, pure diastereoisomers 
can be obtained according to the invention also by generally known methods of stereose- 
lective synthesis, for example by carrying out the process according to the invention us,ng 
starting materials having correspondingly suitable stereochemistry. 

in each case it may be advantageous to isolate or synthesise the biologically more 
active isomer, where the individual components have different biological activity. 

The compounds of formula (I) may also be obtained in the form of their hydrates 
and/or may include other solvents, for example solvents which may have been used for the 
crystallisation of compounds in solid form. 

The invention relates to all those embodiments of the process according to which a 
compound obtainable as starting material or intermediate at any stage of the process ,s used 
as starting material and some or all of the remaining steps are carried out or a starting 
material is used in the form of a derivative or salt and/or its racemates or antipodes or, 
especially, is formed under the reaction conditions. 

In the processes of the present invention it is preferable to use those starting materials 
and intermediates which result in the compounds of formula (I) that are especially preferred. 
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The invention relates especially to the preparation processes described in Examples 
1.1 to 8.40. 

In the area of pest control, the compounds of formula (I) according to the invention 
are active ingredients exhibiting valuable preventive and/or curative activity with a very 
advantageous biocidal spectrum and a very broad spectrum, even at low rates of 
concentration, while being well tolerated by warm-blooded animals, fish and plants. They 
are, surprisingly, equally suitable for controlling both plant pests and ecto- and endo- 
parasites in humans and more especially in productive livestock, domestic animals and 
pets. They are effective against all or individual development stages of normally sensitive 
animal pests, but also of resistant animal pests, such as insects, preferably of the orders 
Lepidoptera; Coleoptera, Homoptera, Orthoptera, Isoptera, Psocoptera, Anoplura, 
Mallophaga, Thysanoptera; Heteroptera, Siphonaptera, Hymentoptera and Thysanura, 
and representatives of the order Acarina, nematodes, cestodes and trematodes, while at 
the same time protecting useful organisms. The said animal pests especially include, for 
example, those mentioned in European Patent Application EP-A-736 252, page 5, line 
55, to page 6, line 55. The pests mentioned therein are therefore included by reference in 
the subject matter of the present invention. 

The insecticidal or acaricidal activity of the active ingredients according to the 
invention may manifest itself directly, i.e. in the mortality of the pests, which occurs 
immediately or only after some time, for example during moulting, or indirectly, for 
example in reduced oviposition and/or hatching rate, good activity corresponding to a 
mortality of at least 50 to 60 %. 

It is also possible to control pests of the class Nematoda using the compounds 
according to the invention. Such pests include, for example, root knot nematodes, cyst- 
forming nematodes and also stem and leaf nematodes; 

especially of Heterodera spp., e.g. Heterodera schachtii, Heterodora avenae and 
Heterodora trifolii; Globodera spp., e.g. Globodera rostochiensis; Meloidogyne spp., e.g. 
Meloidogyne incognita and Meloidogyne javanica; Radopholus spp., e.g. Radopholus simiis; 
Pratylenchus, e.g. Pratylenchus neglectans and Pratylenchuspenetrans; Tylenchulus, e.g. 
Tylenchulus semipenetrans; Longidorus, Trichodorus, Xiphinema, Oitylenchus, 
Apheenchoides and Anguina; insbesondere Meloidogyne, e.g. Meloidogyne incognita, and 
Heterodera, e.g. Heterodera glycines. 
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An especMy important aspect of the present invention is the use of the compounds of 
formula (!) according to the invention in .he protection of plan* against parasitic feed,ng 



The compounds according to the invention can be used to conttol. i.e. to inhibit or 
destroy, pests of the mentioned type occurring on plants, especially on usef ul plants and 
omamentais in agricuKure. in horticutture and in forestry, or on parts o, such plan* sue* as 
me fruits, blossoms, leaves, sterna, tubers or roots, while in some cases plant parts mat 
grow later are still protected against those pests. 

Ta«,et cops Include especially cereals, such as wheat, bariey, rye. oats, rice, maize 
and sorghum; bee., such as sugar bee. and fodder beet; fruit, e.g. pomes stone hui. end 
so,, fruK. such as apples, pea*, plums, peaches, almonds, cherries and bernes, e^sttaw- 
berrles. raspberries and blackberries; leguminous plants, such as beans, lenttls. peas and 
soybeans; oil piaMs. such as rape, mustard, poppy, olives, sunflowers, cocomn, castor o>l. 
cocoa and groundnut cucurbHaoeae, such as marrows, cucumbers and melons; here 
ptente, such as cotton, flax, hemp end Jute; Crus frulte, such es oranges, lemons, grapefmrt 
and mandarins; vegetans, such as spinach, lettuce, asparagus, cabbages <*~^' 
tomatoes, potatoes and paprika; lauraceae. such as avocado, cinnamon and camphor, and 
Lbecco, L. coffee, aubergines, sugar cane. .ea. pepper, vines, hope, bananas, natural: 
rubber plants and ornamentals. 

Further areas of uee of the compounds according to ttre Invention ere «te pro.ectton o, 
stored goods and storerooms and *e protectton o, raw materials, and aiso In ttte hygiene 
sector, especial* the proteotton of domesttc animals and producttve livestock egams, paste 
of ttte menttoned type, morc especially me protectton of domesttc animals, especally cats 
and dogs, from attack by fleas, ticks and nematodes. 

The invention therefore relates also to pesttcidal composittons, such as emulsiflable 
concentte.es. suspension concerrttates, directty sprayable or dilutebie solutions, spreads* 
pas.es. dilute emulsions, wettable powders, soluble powders, dispersive powders, wetteble 
powders, duste. granules ana encapsulations of polymer substances, ttta.compnse atleas, 
one o, ttte compounds according to ,he Inventton. ttte Wo. fomtuletton be*g mede ,n 
accordance wtth *e intended objectives and the prevailing circumstances. 

The acttve ingredient is used in those composittons In pure form, a solid acttve 
ingredient, for example, in e specific perttcle size, or preferably ,oge*erv»i.h a. lees, one of 
«he edjuvente customary in formulation technology, such es extenders, e.g. solvante or sow 




carriers, or surface-active compounds (surfactants). In the area of parasite control in 
humans, domestic animals, productive livestock and pets it will be self-evident that only 
physiologically tolerable additives are used. 

As formulation adjuvants there are used, for example, solid carriers, solvents, 
stabilisers, "slow release" adjuvants, colourings and optionally surface-active substances 
(surfactants). Suitable carriers and adjuvants include all substances customarily used. As 
adjuvants, such as solvents, solid carriers, surface-active compounds, non-ionic surfactants, 
cationic surfactants, anionic surfactants and further adjuvants in the compositions used 
according to the invention, there come into consideration, for example, those described in 
EP-A-736 252, page 7, line 51 to page 8, line 39. 

The compositions for use in crop protection and in humans, domestic animals and 
productive livestock generally comprise from 0.1 to 99 %, especially from 0.1 to 95 %, of 
active ingredient and from 1 to 99.9 %, especially from 5 to 99.9 %, of at least one solid or 
liquid adjuvant, the composition generally including from 0 to 25 %, especially from 0.1 to 
20 %, of surfactants (% = % by weight in each case). Whereas commercial products will 
preferably be formulated as concentrates, the end user will normally employ dilute formu- 
lations having considerably lower concentrations of active ingredient. 

The action of the compounds according to the invention and the compositions com- 
prising them against animal pests can be significantly broadened and adapted to the given 
circumstances by the addition of other insecticides, acaricides or nematodes. Suitable 
additives include, for example, representatives of the following classes of active ingredient: 
organophosphorus compounds, nitrophenols and derivatives, formamidines, ureas, car- 
bamates, pyrethroids, chlorinated hydrocarbons and Bacillus thuringiensis preparations. 

Examples of especially suitable mixing partners include: azamethiphos; chlorfenvin- 
phos; bupirimate; cypermethrin, cypermethrin high-cis; cyromazine; diafenthiuron; diazinon; 
dichlorvos; dicrotophos; dicyclanil; fenoxycarb; fluazuron; furathiocarb; isazofos; iodfenphos; 
kinoprene; lufenuron; methacriphos; methidathion; monocrotophos; phosphamidon; 
profenofos; diofenolan; a substance obtainable from the Bacillus thuringiensis strain GC91 
or from NCTC1 1 821 ; pymetrozine; bromopropylate; methoprene; disulfoton; quinalphos; tau- 
fluvalinate; thiocyclam; thiometon; aldicarb; azinphos-methyl; benfuracarb; bifenthrin; 
buprofezin; carbofuran; dibutylaminothio; cartap; chlorfluazuron; chlorpyrifos; cyfluthrin; 
alpha-cypermethrin; zeta-cypermethrin; deltamethrin; diflubenzuron; endosulfan; ethio- 
fencarb; f enitrothion; fenazaquin; fenobucarb; fenvalerate; formothion; methiocarb; hep- 
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tenophos; imidacloprid; Isoprocarb; mattramidophos; mdhomyt mavinphos; paratmon; 
parathlon-methyl; phosalona; pirimicarb; propoxur; taflubanzuron; terbufos; Inazamata; 
abamac«n; fanobucarb; tabufanozida; Apron* bata-cyflumnn; silafluofan; fsnpyrox,ma1a; 
pyndabsn; primicam; pyriproxyfan; pyrimidifan; namatorin; nitanpyram; NI-25, aea«am.pnd; 
avermscttn B, (abamscttn); an insaCacttva axttac. tan a plant; a praparalion compns.no 
insaCacttva namalodas; a praparatton obminabte from BacHlua subfflls; a prepambon 
comprising insac.-ac.ivs fun* a praparalion comprising inseC-acttve viruses; AC 303 630^ 
aoaphata; acrinalhrin; alanyoarb; alphamathnn; amlttaz; AZ 60541; azlnphos A; azrnphos M, 
azocyolotln; bsndiooarb; bansu«ap; ba.acy.lu.hrin; BPMC; brofanprox; bromophoa K 
bufanoarb; butooarboxlm; bulylpyrtdaban; cadusafos; ca,baryl; oarbophano.h,on; chlostto- 

cam; chlorathoxyfos; chlormaphos; cis-ras-mathrin; clocyttrrin; olofantazina; cyanophos; 

oyck.pro.hnn; cyhexattn; dama.cn M; damalon S; damaton-S-malhyl; dlchlofantt»on; 

dicUphos; diathlon; dimatt.oa.a-, dimathylvinphos; dloxatttton; adifanphos; amamacttn; 

asfanvalarata; alhion; athofanprox; alhoprophos; attimphos; fanamiphos; f anbutattn oxKfa. 

fanothiocarb; fanpropathrin; fanpyrad; fanttrion; fluazinam; flucydoxuron; flucyttmnata; 

Msnoxu^fhrfanpmx^hos;^^^ 

haxyttriazox. .KI-220; iprobanfos; iscfanphos; isoxaihion; ivarmecttn; te mbda-cyhato.hnn, 
.naiatttton; macamam; masuttanphos; malaidahyd; malolcarb; mlibamacttn; 
naiad- NC 184; omathoata; oxamyl; oxydamathon M; oxydaprofos; parmathnn; pharrthoata. 
phorata; phosmat; phoxim; pirimiphos M; pirimiphos A; promacarb; propaphos; prottriofos; 
pmthoala; pyraohlophos; pymda-phanthion; pyrasmattrrin; pyramrum; RH 5992; aaMitton; 
sabufos; suifotap; suiprofos; tabufanpyrad; .abupirimpbos; tafluttrrin; .amaphos; terbam; 
tattBchlorvinphos; thiacioprid; thiamamoxam; ttriafanox; ttriodicarb; miofanox; ttr»naz,n; 
thuringisnsin; ttalomalhrin; ttiarattran; ttlazophos; .riazuron; rrlchlorton; ttlflumuron; tnmatha- 
carb; vamidothlon; xylylcarb; Yl 5301/5302; zs.ama.hrin; DPX-MP062; P.H-2485; D 2341 or 
XMC (3,5-xylyl methylcarbamate). 

Preferred crop protection products have especially the following compositions (% = 
percent by weight): 

Fmiilsifiable concentrates: / 
active ingredient: 1 to 90%, preferably 5 to 20% 

surfactant: 1 to 30% « ******* 10 10 20% 

B6tm± 5 to 98%, preferably 70 to 85% 
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Dusts : 

active ingredient: 
solid carrier: 



0.1 to 10%, preferably 0.1 to 1% 
99.9 to 90%, preferably 99.9 to 99% 



Suspension concentrates : 
active ingredient: 
water: 
surfactant: 



5 to 75%, preferably 10 to 50% 
94 to 24%, preferably 88 to 30% 
1 to 40%, preferably 2 to 30% 



Wettable powders : 
active ingredient 
surfactant: 
solid carrier: 



0.5 to 90%, preferably 1 to 80% 
0.5 to 20%, preferably 1 to 1 5% 
5 to 99%, preferably 15 to 98% 



Granules: 
active ingredient 
solid carrier: 



0.5 to 30%, preferably 3 to 15% 
99.5 to 70%, preferably 97 to 85% 



The compositions according to the invention may also comprise further solid or liquid 
adjuvants, such as stabilisers, e.g. vegetable oils or epoxidised vegetable oils (e.g. 
epoxidised coconut oil, rapeseed oil or soybean oil), antifoams, e.g. silicone oil, preserva- 
tives, viscosity regulators, binders and/or tackifiers as well as fertilisers or other active 
ingredients for obtaining special effects, e.g. acaricides, bactericides, fungicides, nema- 
todes, moliuscicides or selective herbicides. 

The crop protection products according to the invention are prepared in known 
manner, in the absence of adjuvants, e.g. by grinding, sieving and/or compressing a solid 
active ingredient or mixture of active ingredients, for example to a certain particle size, and in 
the presence of at least one adjuvant, for example by intimately mixing and/or grinding the 
active ingredient or mixture of active ingredients with the adjuvant(s). The invention relates 
likewise to those processes for the preparation of the compositions according to the 
invention and to the use of the compounds of formula (I) in the preparation of those 
compositions. 

The invention relates also to the methods of application of the crop protection 
products, i.e. the methods of controlling pests of the mentioned type, such as spraying, 



PI-7022QP.1 



-33- 



atomising, dusting, coating, dressing, scattering or pouring, which are selected in accord- 
ance with the intended objectives and the prevailing circumstances, and to the use of the 
compositions for controlling pests of the mentioned type. Typical rates of concentration are 
from 0.1 to 1000 ppm. preferably from 0.1 to 500 ppm. of active ingredient. The rates of 
application per hectare are generally from 1 to 2000 g of active ingredient per hectare, 
especially from 10 to 1000 g/ha, preferably from 20 to 600 g/ha. 

A preferred method of application in the area of crop protection is application to the 
foliage of the plants (foliar application), the frequency and the rate of application be.ng 
dependent upon the risk of infestation by the pest in question. However, the active ingred,ent 
can also penetrate the plants through the roots (systemic action) when the locus of the 
plants is impregnated with a liquid formulation or when the active ingredient is incorporated 
in solid form into the locus of the plants, for example into the soil. e.g. in granular form (so.l 
application). In the case of paddy rice crops, such granules may be applied in metered 
amounts to the flooded rice field. 

The crop protection products according to the invention are also suitable for protecting 
plant propagation material, e.g. seed, such as fruits, tubers or grains, or plant cuttings, 
including propagation material of genetically modified plants, against animal pests. The 
propagation material can be treated with the composition before planting: seed, for example, 
can be dressed before being sown. The active ingredients according to the invention can 
also be applied to grains (coating), either by impregnating the seeds in a liquid formulation or 
by coating them with a solid formulation. The composition can also be applied to the planting 
site when the propagation materia, is being planted, for example to the seed furrow during 
sowing. The invention relates also to such methods of treating plant propagation matenal 
and to the plant propagation material so treated. 
Preparation Ex amples: 

Example P1 : 4"-Deoxy-4"-(S)-allyl-avermectin B, and 4"-deoxy-4"-(R)-allyl- 
avermectin Bi 

Step A : To a solution of 15 g 5-O-fert-butyldimethylsilyl-avermectin B< and 6 ml 
pyridine in 150 ml dichloromethane at 0°C is added 7 ml p-tolyl chlorothionoformate and a 
catalytic amount of 4-(dimethylamino)pyridine. The reaction mixture is stirred for 2 hours at 
room temperature, poured into water, extracted with CH 2 CI, dried over NaaS0 4 . and 
concentrated. Flash chromatography (silica gel, hexane/ethyl acetate 9/1) affords the 




ooi«|iondtoB4"^^ 
Bi. 

Step B- A degassed solution of 1 .5 g of 4"-0-(4-methyIphenoxythionocarbonyl)-5-0- 
tert-butyldimethylsilyl avermeotin B n 10 ml In chlorobenzene is heated at 100°C under argon. 
4 ml Allyltributyltin, then 72 mg 1 .1 '-azobis(cyclohexanecarbonitrile) are added and the 
solution is stirred at 100<>C for 20 hours. The mixture is concentrated and the residue punf,ed 
by flash chromatography (silica gel, hexane/ethyl acetate 9/1 ) providing 5-O-te/f-butyld.- 
methylsilyl-4''.deoxy-4»-(S)-allyl-avermectin B, (36%) and 5-0-tert-butyldimethyls.lyl-4»- 
deoxy-4»-(R)-a"yl-avermectin 6,(6%) along with 5-OTBDMS-4--deoxy-Avermectin B,. 

step c : To a solution of 100 mg of 5-O-fert-butyldimethy^^ 
avermectin * in 5 ml tetrahydrofuran is added 1 ml of a solution of HF-pyridine (25 g 
commercial 70% HF-pyridine solution, 27.5 ml tetrahydrofuran, 12.5 ml pyridine) and the 
mixture is stirred overnight at room temperature, poured into water, extracted with diethyl 
ether washed with saturated NaHCOa, brine, dried over Na 2 S0 4 , and concentrated. Flash 
chromatography (silica gel. hexane/ethyl acetate 7/3) affords 4»-deoxy-4»-(S)-allyl- 
avermectin B u (compound 5.1). 

The corresponding 5-O-fert-butyld^^ Bl 
epimer provides 4 "-deoxy-4"-(R)-allyl-avermectin B, in an identical manner. 

4»-Deoxy-4»-(S)-allyl-avermectin B,: C 51 H 76 0 13 . MW: 896.5. LCMS: fa» B 1a : 11-99 min., 
919 5 (M+Na); 1H NMR (500 MHz, CDCI3) selected data, 5H (ppm): 1 .41 (m, 1H, CH-4"), 
3 26 (t, J = 8.5 Hz, 1 H, CH-4'). 3.31 (dd, J= 2.2. 3.8 Hz. 1 H. CH-2). 3.37 (s. 3H. OCH 3 ). 3.44 
(s. 3H, OCH3). 3.75 (dq. J = 10.3. 6.2 Hz, 1 H. CH-5"). 3.98 (d. 1 H. J = 5.4 Hz. CH-6), 4 30 
(m, 1H, CH-5). 5.04 (d. J = 10.2 Hz. 1H. =CH 2 ), 5.07 (d, J = 1 6.6 Hz, 1H. =CH 2 ). 5.81 (m, 
1H,-CH=). 

4--Deoxy-4"-(R)-allyl-avermectin B,: C s1 H 76 0 13 , MW: 896.5. LCMS: t RT , B, a : 12.38 min., 
919 5 (M+Na); 1H NMR (500 MHz. CDCI 3 ) selected data. 6H (ppm): 1 ,96 (m. 1H, CH-4"), 
3 24 (t J = 8.5 Hz, 1 H, CH-4'). 3.31 (dd, J= 2.2, 3.8 Hz, 1 H, CH-2), 3.34 (s, 3H, OCH 3 ). 3.44 
(s 3H. OCH3), 3.70 (dt. J = 12.0, 4.4 Hz, 1H. CH-3"), 3.98 (d/1H, J = 5.4 Hz, CH-6), 4.30 
(m/lH, CH-5), 4.95 (d. J = 10.0 Hz. 1H, =CH 2 ), 5.07 (d, J = 16.1 Hz. 1H. =CH 2 ). 5.90 (m, 
1H,-CH=). 

Example P2: 4"-Deoxy-4"-(S)-B-Styryl-Avermectin B, 
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Step A : jo a solution of 5 g of 5-0-fert-butyldimethylsilyl-4--ep^avermeclin B 1 in 35 mi 
CH 2 CI 2 at -30°C are added 3.7 g 4-(dimethylamino)pyridine, 5.2 ml diisopropylethylamine, 
and finally 3.4 ml trifluoromethanesulfonic anhydride dropwise. The dark orange mixture is 
allowed to warm to 0°C and stirring at this temperature is continued for 3 hours. The reaction 
mixture is diluted with CH 2 CI 2 , washed with water, dried over Na 2 S0 4 and concentrated. The 
residue is filtered on silica gel (hexane/ethyl acetate 3/1) affording 5-O-tert-butyldimethylsilyl 
^"-epi-avermectinBrtrifluoromethanesulfonate. 

Step_B: 742 mg Potassium iodide are added to a solution 5 g of 5-O-fert-butyldimethyl- 
silyl-4»-epi-avermectin trifluoromethanesulfonate in 40 ml N.N-dimethylformamide at- 
10°C, and the reaction mixture is stirred for 2 hours. Water is added, and the mixture is 
extracted with CH 2 CI 2 , dried over N a2 S0 4 , and concentrated. Filtration on silica gel 
(hexane/ethyl acetate 3/1) affords 5-O-fert-butyldimeW^ 
Bi. 

Step C : 2 g B-Tributylstannylstyrene and 100 mg of l,1^azobis(cydohexanecarbo- 
nitrile) are added to a solution of 570 mg of 5-0-fert-buW«methylsilyl-4--deoxy-4MSHodo- 
avermectin B, in 5 ml chlorobenzene under argon. The solution is heated at 100°C and 
stirred at this temperature for 8 hours. Evaporation of the solvent under reduced pressure 
followed by flash chromatography (silica gel, hexane/ethyl acetate 85/15) affords 5-O-ferf- 
butyldimethylsilyl-4"-deoxy-4MS)-Mtyryl-avermectin B, along with 5-O-ferf-butyl- 
dimethylsilyl-4"-deoxy-avermectin Bt . 

Step D: 5-O-ferf-butyldimethyls^^^ B i ^ treated as 

described in Example P.1 , Step C to give 4»-deoxy-4"-(S)-P-styryl-avermectin B 1 (compound 
5.5). 

4»-Deoxy-4"-(S)-6-styryl-avermectin B,: CseHrsOia, MW: 958.5. LCMS: t RT , Bi a : 12.19 
min., 981.5 (M+Na), 959.6 (M+H). 

Example P3: 4"-Deoxy-Avermectin B 1 -4"-(S)-Acetaldehyde 

Step A : To a solution of 1 .7 g of 5-O-fert-butyldimethy^ 
avermectin B, (Example P1 , Step B) in 25 ml tetrahydrofuran is added a solution of sodium 
900 mg periodate in 25 ml water, then 1 ml Os0 4 (2.5% in tBuOH) is added; the resulting 
mixture is stirred for 24 hours, filtered, washed with water, brine, dried over N a2 S0 4 , and 
concentrated. Flash chromatography (silica gel. hexane/ethyl acetate 7/3) affords 5-O-fert- 
butyldimethylsilyl-4"-deoxy-avermectinB,-4"-(S)-acetaldehyde. 
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Step B: 5-0-fe/f-Butyldimethylsilyl-4 M -deoxy-avermectin B^MSVacetaldehyde is 
treated as described in Example P1 , Step C affording 4"-deoxy-Avermectin B,-4"-(S)- 
acetaldehyde (compound 4.1). 

4»-Deoxy-avermectin B 1 -4"-(S)-acetaldehyde: CsoHy-tOu, MW: 898.5. LCMS: f R7 -, B, a : 
9.81 min., 921.6 (M+Na), 899.5 (M+H); 1H NMR (300 MHz, CDCI 3 ) selected data, 8H (ppm): 
3.28 (s, 3H, OCH3), 3.45 (s, 3H, OCH 3 ), 9.66 (s, 1H, CHO). 

Example P4: 4"-Deoxy-4"-(S)-(2-Hydroxy-ethyl)-Avermectin B1 

Step A : 250 mg of 5-0-feff-butyldimethylsilyl-4"-deoxy-4"-(S)-acetaldehydic-Avermectin 
B, in 10 ml methanol is reduced with 28 mg sodium borohydride at 0°C. After 30 min., the 
reaction mixture is poured into water, extracted with diethyl ether, dried over N a2 S0 4 , and 
concentrated. 

Step B : Crude residue of step A is treated as described in Example P.1, Step C 
affording 4"-deoxy-4"-(S)-(2-hydroxy-ethyl)-avermectin B, (compound 2.1). 

4"-Deoxy-4"-(S)-(2-hydroxy-ethyl)-avermectin B,: CsoHreOu, MW: 900.5. LCMS: t RT , 
B 1a : 8.71 min., 923.5 (M+Na). 

Example P5: 4"-Deoxy-4 ,, -(S)-(3-Hydroxy-propyl)-Avermectin B, 
Step A : To a solution of 200 mg 5-0-fert-butyldimethylsilyl-4"-deoxy-4»-(S)-allyl- 
avermectin B, in tetrahydrofuran (12 ml) is added 0.7 ml BH 3 -tetrahydrofuran (1M in 
tetrahydrofuran) and the mixture is stirred at room temperature for 5 hours. The solution is 
cooled to 0°C, and 2,8 ml 3N sodium hydroxide is added, followed by 2.8 ml 30% aqueous 
hydrogen peroxide. After 1 h at 0°C, the reaction mixture is poured into water, extracted with 
ethyl acetate, washed with water, brine, dried over Na 2 S0 4 , and concentrated. Rash 
chromatography of the residue (silica gel, hexane/ethyl acetate 65/35) affords 5-O-ferf- 
butyldimethylsilyl -4"-deoxy-4"-(S)-(3-hydroxy-propyl)-dvermectin B n . 

StepB : 71 mg of 5-0-fert-butyldimethylsilyl-4"-deoxy-4"-(SH3-hydroxy-propyl)- 
Avermectin B, are treated as described in Example P.1 , step C, affording 4»-deoxy-4»-(S)-(2- 
hydtoxy-propyl)-avermectin BV (compound 1 .1). 

4"-Deoxy-4"-(S)-(3-hydroxy-propyl)-avermectin Bv C 5 ,H 7 80i4, MW: 914.5. LCMS: f Rr , 
B 1a : 8.64 min., 937.4 (M+Na). 

Example P6: 4"-Deoxy-4"-(S)-(2,2-Dimethylamino-ethyl)-Avermectin Bi 
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To a solution of 105 mg of MnrMM* B,-4MS)-acetaldehyde in 3 ml of 
methanol are added 0.1 ml aoetlo aoid, 0.08 ml dimemylamine, and final* sodium 28 mg of 
cyanoborohydride. The reaotion mixture is stirred a. room temperature for 30 min poured 
into sat. NaHCOs, extracted with ethyl acetate, dried over Na,SO, and concentrated. 
4-KJeoxy-4MS)-(2,2Kfimethylamino-ethy1)^verrneotln B, is obtained, which requires no 

further purification (compound 2.83). 

4^Deoxy-4MS)-(2,2-dimethylam.no-ethyl)-avermectin B,: C s2 H 81 NO n3l MW: 927.6. 

LCMS: fpr, Bu: 5.16 min., 928.5 (M+H). 

ExajnplePZl 4--Deoxy-4"-(SH2-Hydroxypropyl)-Avermectin Bi 

StepA . A soiution of 440 mg of 5-O-fert-buty.d^^ 

(S)-ac^ldehydein10m^ ' 
mlylmagnlm bromide (3M in diethy. ether). The mixture is stirred at room temper*^ 
. for 1 hour quenched by the addition of sat. NH 4 C«. extracted with ethy, acettte, washed w£ 
Lne dried and concentrated. Rash chromatography (silica gei. hexane/ethy. acetate 75/25) 
affords the two stereoisomers of 5-O-fert-buty^^ 
hydroxypropyl)-avermectin Bi. 

Steftfi: each isomer of s^tert^dlrna^lal^^eoxy^M^-r^^ 
averm^TB, treated as described In Example P.1, sfepC, affording -P^Jhefwo 
corresponding etereolsomers of 4 'Kieoxy^MSW2-hydrox,-propyl)-avermect,n B, (com- 

pound 2.5). 

4--Deoxy-4"-(SH2-hydroxypropyl)-Avermeotln B,: CHrffc* MW: 914.5. LCMS: 1 
isomer to. B,,. 12.36 min., 937.5 (M+Na); s- isomer fe, B,.: 11.98 min., 937.6 (M+Na). 
Eiamria PS:4"-Deoxy-4"-(S)-(2-oxoi)ropylVAvermectlnB, 
A suspension of 200 mg of 4"-deoxy-4MS>allyl-avermeotin B, in a mixture of 
N N-dirnetttylaceterrxde/wafer (0.45ml, 7/1) Is treated wim 4 mg palladium dichlonde and 
9 mg copper („) acetate hydra.. The mixture Is placed undo, oxygen at 
24 hours. Additional PdCfc (8 mg) and Cu(OAo),H 2 0 (18mg) are added and after 48 hou s 
the nurture is diluted with diethyl ether and tittered through odW The filtrate . poured ,nto 
water, extracted with diethyl ether, washed with brine, dried and concentrated* vacua 
Flash chromatography (silica gel. hexane/ethyi acetate 6/4) affords 4"-deoxy-4 
propyl)-avermectin Bi (compound 4.7) 




4"-Deoxy-4"-(S)-(2-oxo-propyl)-avermectin Bi : CsiH 76 Oi4. MW: 913.2. LCMS: B 1a : 
10.56 min., 935.5 (M+Na). 1H NMR (500 MHz, CDCI 3 ) selected data, 6H (ppm): 3.44 (s, 3H, 
OCH 3 ), 3.27 (s, 3H, OCH3), 2.05 (s, 3H, CH 3 C=0). 

Example P9: 4"-Deoxy-4"-(S)-(2-Hydroxy-2-methyl-propyl)-Avermectin B^ 
A solution of 4"-deoxy-4"-(S)-(2-oxo-propyl)-avermectln B, (108 mg) in tetrahydrofuran 
(5 ml) at -10°C is treated with methylmagnesiurn bromide (3M in diethyl ether, 0.13 ml). The 
mixture is stirred at room temperature for 1 hour, quenched by the addition of sat. NH 4 CI, 
extracted with ethyl acetate, washed with brine, dried and concentrated. Flash 
chromatography (silica gel, hexane/ethyl acetate 6/4) affords 4"-deoxy-4»-(S)-(2-hydroxy-2- 
methyl-propyi)-Avermectin Bi (56%). (compound 2.17) 

4"-Deoxy-4 ,, -(S)-(2-hydroxy-2-methyl-propyl)-Avermectin B,: C 5 2H 80 O 1 4, MW: 928.6. 
LCMS: f RT , Bi a : 13.46 min., 951.5 (M+Na), 929.6 (M+H). 

Example P10: 4"-Deoxy-4"-(R)-(3-Hydroxymethyl)-Avermectin B t 
Step A : Diiodomethane (0.4 ml) is added to a rapidly stirred suspension of zinc dust 
(0.6 g) in tetrahydrofuran (10 ml). The mixture is stirred 45 min. at room temperature, then 
cooled to 0°C. Titanium tetrachloride (1M in CH 2 CI 2 , 1 ml) is added and the resulting dark 
brown solution stirred 30 min. at room temperature. 5-0-fert-butyldimethylsilyl-4"-oxo- 
avermectin B1 (985 mg) in tetrahydrofuran (5 ml) is added dropwise and the reaction mixture 
stirred for 10 min at room temperature, added via syringe to a stirred mixture of sat. NaHCOa 
(50 ml) and ethyl acetate (50 ml). The organic layer is washed with brine, dried over NaaS0 4 , 
and concentrated. Flash chromatography of the residue (silica gel, hexane/ethyl acetate 7/3) 
affords 5-0-fert-butyldimethylsilyl-4"-deoxy-4"-exo-methylene-avermectin B 1 . 

SteoB : 300 mg of 5-0-fe/f-butyldimethylsilyl-4"-deoxy-4"-exo-methylene-avermectin Bi 
is treated as described in Example P.5, Step A, affording after flash chromatography (silica 
gel, hexane/ethyl acetate 7/3) 5<>-fe/f-butyldimethyl^^^ 
Avermectin Bi. 

StepC : 5-O-fert-butyldimethylsilyM^ Bl 
obtained in step B is treated as described in Example P.1 , Step C affording 4"-deoxy-4"-(R)- 
(3-hydroxymethyl)-avermectin Bi. 

4"-Deoxy-4"-(R)-(3-hydroxymethyl)-avermectin B,: C49H74O14. MW: 886.5. LCMS: t RT , 
B 1a : 8.85 min., 909 (M+Na); 1H NMR (500 MHz, CDCI3) selected data, 8H (ppm): 2.15 (m, 
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1H, CH-4"), 3.03 (br, 1H, CH 2 OH), 3.43 (s, 3H, OCH 3 ). 3.45 (s, 3H, OCH 3 ). 3.84 (m, 1H, 
CH 2 OH), 4.06 (m, 1H, CH 2 OH). 

Fxample P11: 4"-Deoxy-4"-(S)-Cyano-Avermectin Bi 

Step A : 5-O-te^Butyldimethylsi^^ 
avermectin B, (500 mg) is dissolved in N.N-Dimethylformamide (10 ml). The solution is 
cooled to -40°C then tetrabutylammonium cyanide (240 mg) is added in one portion. The 
orange solution is slowly warmed to room temperature and stirred at this temperature for 6h. 
The reaction mixture is poured into water, extracted with ethyl acetate, washed with water, 
sat. NH4CI, dried over N a2 S0 4 , dried over NaaS0 4 and concentrated providing 5^-fert- 
butyldimethylsilyl-4"-deoxy-4"-(S)-cyano-Avermectin Bv 

step b - Crude 5-0-te*butyIdimeth^^ 81 of step 

A is treated as described in Example P.1 , Step C affording after flash-chromatography (silica 
gel, hexane/ethyl acetate 7/3) 4"-deoxy-4»-(S)-cyano-Avermectin Eh (compound 3.26). 

4"-Deoxy-4--(S)-cyano-avermectin B,: C49H 71 N0 13 , MW: 881.5. LCMS: fa B, a : 10.17 
min 904 (M+Na), 882.5 (M+H); 1H NMR (500 MHz, CDCI 3 ) selected data, 8H (ppm): 2.28 
(m 1H CH-4"), 3.22 (t,J = 8.5 Hz, 1H, CH-4'), 3.31 (dd, J== 2.2. 3.8 Hz, 1 H, CH-2), 3.44 (s. 
3H OCH3), 3.52 (s, 3H, OCH 3 ), 3.75 (dq. J - 10.3, 6.2 Hz, 1H, CH-5"), 3.95 (s, 1H, CH-13), 
3.98 (d, 1H, J - 5.4 Hz, CH-6), 4.02 (s, 1H, 7-OH), 4.30 (m. 1H. CH-5), 5.43 (s, 1H, CH-3). 
gxamole P12: 4"-Deoxy-Avermectin B 1 -4"-(S)-Dimethylmalonate 
Step A : Dimethylmalonate (0.08 ml) is added to a suspension of sodium hydride (60% 
in oil 22 mg) in N.N-dimethylformamide (10 ml) at 0°C. and the mixture was stirred at th.s 
temperature for 10 min. 5-0-fert-butyldimethylsilyl-4--epl-Avermectin B 1 -trifluoromethane- 
sulfonate (500 mg) in N,N-dimethylformamide (5 ml) is then added dropwise, and the 
resulting orange solution is stirred at 50»C for 1 hours. Water is added, and the mixture is 
extracted with CH 2 CI 2 , dried over N a2 S0 4 , and concentrated. Flash chromatography (s.l.ca 
gel, hexane/ethyl acetate 9/1) 5-0-tert-butyldimethylsilyl-4»-deoxy-avermectin B^MS)- 
dimethylmalonate. 

. Step_B: 5-O-fert-butyldime^^ |S 
treated as described in Example P.1 , Step C to give 4"-deoxy-Avermectin B,-*'-^)- 

dimethylmalonate (compound 3.1). 

4»-Deoxy-avermectin B n -4»-(S)-dimethylmalonate: C^On, MW: 986.5. LCMS: fa 
B 1a : 9.89 min., 1009.4 (M+Na). 
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Example P13: 4'-Deoxy-4 , -(p)-Allyl-Avermectin B A Monosaccharide 
Step A : To a solution of 5-O-tert-butyldimethylsilyl-avermectin B n monosaccharide 
(0.84 g) in N,N-dimethylformamide (5 ml) at room temprature is added 1,r-thiocarbonyl 
diimidazole (0.53 g). The reaction mixture is stirred at 60°C for 4 hours and on cooling to 
room temperature it is diluted with ethyl acetate and poured into water. Extraction of the 
aqueous phase with ethyl acetate is followed by drying over MgSO* and concentration in 
vacuo. Flash chromatography (silica gel, hexane/ethyl acetate 9/1) of the crude residue 
affords 4'-0-(imidazolethionocarbonyl)-5-0-fe/f-butyldimethylsilyl avermectin which is 

characterized by its mass and nmr spectra. 

Step B : A degassed solution of the 4*-0-(imidazolethionocarbonyl)-5-0-fert- 
butyldimethylsilyl avermectin B, (953 mg, 1.0 mmol) in toluene (10 ml) is treated with 
allyltributyltin (1.24 ml, 4.0 mmol) and a,a'-azoisobutyronitrile (131 mg, 0.8 mmol) and the 
solution is stirred at 85°C for 1 .5 hours. The reaction mixture is diluted with ethyl acetate and 
poured into water. Extraction of the aqueous phase with ethyl acetate is followed by drying 
over MgS0 4 and concentrating in vacuo. The crude residue is purified by flash chromato- 
graphy (silica gel, hexane/ethyl acetate 9/1) affording 5- 0-ferf-butyldimethylsilyl-4"-deoxy-4-- 
(S)-allyl-avermectin Bi monosaccharide which is characterized by its mass and nmr spectra. 

SteP C : To a solution of 5-0-fe/f-butyldimethylsilyl-4'-0-(S)-allyl-avermectin B n mono- 
saccharide (231 mg) in methanol (5 ml) at 0 °C is added methanesulphonic acid (0.02 ml). 
The reaction mixture is stirred for 4 hours and is then poured into saturated sodium 
bicarbonate, extracted with ethyl acetate, dried over MgaSCX*. and concentrated in vacuo. 
Flash chromatography (silica gel, hexane/ethyl acetate 3/0) affords 4'-0-(S)-allyl-avermectin 
Bi monosaccharide which is characterized by its mass and nmr spectra (compound 5,2). 

4'_0-(S)-Allyl-avermectin Bi monosaccharide: B 1a C^H^C-no, MW: 752.5. LCMS: t RT> : 
10.45 min., 775.4 (M+Na); B 1b GoHmDio. MW: 738.4. LCMS: t RT ,: 9.76 min., 961.4 (M+Na). 
Example P14: 4*-Deoxy-4 , -(S)-(2-oxo-propyl)-Avermectin Bi 
Step A: A suspension of 150 mg of 5-0-fert-butyldimethylsilyl-4'-deoxy-4'-(S)-allyl- 
avermectin B, in a mixture of N,N-dimethylacetamide/water (ete&nl, 7/1) is treated with 5 mg 
palladium dichloride and 7 mg copper (II) acetate hydrate. The mixture is placed under 
oxygen at 1 atm and stirred for 48 hours. The mixture is diluted with diethyl ether and 
filtered through celite. The filtrate is poured into water, extracted with diethyl ether, washed 
with brine, dried and concentrated in vacuo. Flash chromatography (silica gel, hexane/ethyl 
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acetate 6/4) a«ords «>*rt-butyld^^ Bl 
which Is characterized by its mass and nmr spectra. 

rKieoxy^MSJ-fZ-oxo-propyD-avermectin B, : C 5 ,H„0„, MW: 913.2. LCMS: B,.: 
10.56 min., 935.5 (M+Na). 1 H NMR (500 MHz, CDCb) selected data, 8H (ppm): 3.44 (a, 3H. 
OCHa), 3.27 (s, 3H, OCtts), 2.05 (s, 3H, CHaC=0). 

SteoB: 5-O-fert-butyldim^ylsll^^ * °! T 

A is seated aa described «n Example P1 , Step C affording efter flash-chromatography (sto 
gei, hexane/ethy. acetate 3/2) ^-deoxy^M^-oxc-propyl^vemnectin B, wh,ch rs 
characterized by its mass and nmr spectra (compound 4.8). 

^DeOKy^HSl^-oxo-pmpyO-evermecfin B, : C„H„0„. MW: 768.4. LCMS: B,.: 8.48 
min. 791 .5 (M+Na); B, 6 CM*>,„ MW: 754.4. LCMS: W,: 7.84 min.. 777.4 (M+Na). 

Simllarty to me preparation exar^ias above it ia aiso possible to prepare me corre- 
spending compounds listed in Tables 1 to 8. In addition, the remaining compounds Irsted ,n 
Tables 1 to 9 may be prepared by methods known to those skilled in the art 

Since in most oasea the compounds are present aa mixtures of the evenrrectin deri- 
vatives B1a and B1 b. characterized by customary physical data such as melbng pornt or 
re ,rac«ve index makes , M e sense. For this reason, me compounds « 
retention «mea which are determined in an analysis by HPLC (high performance <»» 
matography). Here, the term B1 a refers to the main component in which Ri 'j* ^j*^"^ 
a content of usually more than 80%. B1 b denotes the minor component ,n wh«h R, » 
propyl. The compounds where two retenUon «mes are gfven bom tor the B e and or me 
B1b denva«ve ere mixtures of diastareomers which can be separated ohromatographrcally. 
ki the case of compounds where a retention time is given only In column B1a or only In 
column B1b. *e pure B1a or Bib convener,., respect, can be obtained dunng work-up. 
The correct sbucturee of the B1a and Bib components are esaigned by maea spectrometry. 



/ 
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The following method Is used for HPLC analysis: 



HPLC gradient conditions 



Solvent A: 



Solvent B: 



0.01% of tr'rfluoroacetic acid in H 2 0 



0.01% of trifluoroacetic acid in CH 3 CN 



Time [min] 


A[%] 


B[%] 


Flow rate [pl/min] 


0 


80 


20 


500 


0.1 


50 


50 


500 


10 


5 


95 


500 


15 


0 


100 


500 


17 


0 


100 


500 


17.1 


80 


20 


500 


22 


80 


20 


500 



Type of column 
Column length 
Internal diameter of column: 
Temperature 



YMC-Pack ODS-AQ 
125 mm 
2 mm 
40°C 



The YMC-Pack ODS-AQ column used for the chromatography of the compounds is 
manufactured by YMC, Alte Raesfelderstrasse 6, 46514 Schermbeck, Germany. 
Table 1: Compounds of the formula 
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in which Ri is sec 



butyl (B1a) or isopropyl (B1b), and the bond between C22 and is a 



No. 


m ! 


R 2 


R3 


R4 1 


Rs 


Re 


1.1 


l I 


U 
n 


H 


H 


H 


OH 


1.Z 


n 1 
1 


H 


H 


H 


H 


OH 


1.3 


A 1 
1 


OH 


H 

I ■ 


H 


H 


OH 


1.4 


0 I 


nu 1 
Un ! 


Ul 

n 


H 


H 


OH 


1.5 


1 I 


n J 


13 


H 


H 


OH 


1.6 


0 


LI 1 

n 1 


pu 
on 3 


H 

II 1 


H 


OH 


1.7 


1 


1 1 I 
H 1 




H 

11 1 


H 


OH 


1.8 


0 


H 




H ! 

n I 


H 


OH 


1.9 


1 I 


14 

n 1 


VI 3 ! 


H 


CH 3 


OH 


1.10 


0 I 


u 1 

n *| 


pc n 

WI3 


H 


CH 3 


OH 


1.11 


1 


H 


CH3 


n 1 


CH* 


OH 


1.12 


0 


1 1 1 
n 


ori3 


H 


CH 3 


OH 


1.13 


0 


ui \ 
n 


H 

n 


H 


H 


OC(0)NH 2 


1.14 


1 


n 


H 


H 


H 


OC(0)NHMe 


1.15 


u 


u 
n 


i H 


H 


H 


OC(0)NHMe 


l.lo 


i 
1 


H 

n 


H 


H 


H 


OC(S)NHMe 


1.17 


0 


Ul 


H 

1 


H 


H 


OC(S)NHMe 


1.18 


1 


Ul 

1 " 


1 H 

1 


H 


H 


C(0)CF 3 


i.iy 
i on 


n 


H 


1 H 


H 


I H 


C(0)CF 3 


1 
i 


H 


H 


H 


H 


O0(O)CH 3 


1 21 


0 


H 


H 


H 


H 


OC(0)CH 3 




1 


H 


H 


H 


H 


SC(0)CH 3 


1.23 


0 


H 


H 


H 


H 


SC(0)CH 3 


1.24 


1 


H 


H 


H 


H 


OCH 3 


125 


0 


H 


H 


H 


H 


OCH 3 


126 
127 


1 


H 


H 


H 


H 


OCH 2 OCH 3 


0 


H 


H 


H 


H 


/ OCH 2 OCH 3 


128 


1 


H 


H 


H 


H 


ONHz 


129 


0 


H 


H 


H 


H 


ONH2 


1.30 


I 1 


H 


H 


H 


H 


N 3 


1.31 


0 


1 H 


1 H 


H 


1 H 


N 3 




No. 


m I 


R 2 | 


Ra I 


R4 I 


Rs 


Re 


1.32 


4 I 
1 | 


n | 


H 


H 


H 


NHCHO 


1.33 


0 ! 


i-i 

I 


H 


H 


H 


NHCHO 


1.34 


1 


n | 


H 

n i 


H 


H 


NHC0 2 CH 3 


1.35 


0 


rl I 


H 

1 


H 


H 


NHCO2CH3 


1.36 


A I 

1 I! 


u 1 

n 


M 

1 


H 


H 


NH(C=0)CH 2 OCH 3 


1.37 


0 


u 1 


M 1 
n I 


H 


H 


NH(C=0)CH 2 OCH 3 


1.38 


1 


H | 


14 

1 


u i 

1 


H 


NH 2 


1.39 


0 


H I 


l-l I 
n | 


H 


H 


NH 2 


1.40 


1 


■ ■ i 


n j 


n 


H 


NHCH 2 COCH 3 


1.41 


o I 


H 


Ul 


M 
n 


H 


NHCH 2 COCH 3 


1.42 


1 


H 


u 
ii 


Ul 

n 


H 
• i 


NHOH 


1.43 


0 


H 


u 

n 


I H 

n 


H 


NHOH 


1.44 


1 


H 


M 


t-l 


H 
1 1 


NHOCH 3 


1.45 


0 


1 i_i 

i " 


1 14 


n 


H 


NHOCH 3 


1.46 


1 


u 

1 " 


H 


H 


H 


NCH 3 OH 


1.47 


0 


H 


H 


H 


H 


NCH3OH 


1.48 


1 


H 


H 


H 


H 


NCH3OH 


1.49 


0 


H 


H 


H 


H 


NCH 3 OH 


1.50 


1 


H 


H 


H 


H 


NH(C=O)0CH 3 


1.51 


0 


H 


H 


H 


H 


NH(C=0)OCH 3 


1.52 


1 


H 


H 


H 


H 


CI 


1.53 


0 


1 H 


1 H 


1 H 


1 H 


CI 
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Table 2: Compounds of the formula 




in which Ri is sec-butyl (B1a) or isopropyl (B1b), and the bond between and h 



double bond 



No. 


m 


n 


R 2 




Re 


2.1 


1 


1 


H 


H 


OH 


2.2 


0 


1 


H 


H 


OH 


2.3 


1 


0 


H 


H 


OH 


2.4 


0 


0 


H 


H 


OH 


2.5 


1 


1 


H 


CH 3 


OH 


2.6 


0 


1 


H 


CH 3 


OH 


2.7 


1 


0 


H 


CH 3 


OH 


2.8 


0 


0 


H 


CH 3 


OH 


2.9 


1 


1 


H 


CF 3 


OH 


2.10 


0 


1 


H 


CF 3 


OH 


2.11 


1 


0 


H 


CF 3 


OH 


2.12 


0 


0 


H 


CF 3 


OH 


2.13 


1 


1 


CH 3 


CF 3 


OH 


2.14 


0 


1 


CH 3 


CF 3 


OH 


2.15 


1 


0 


CH 3 


CF 3 


OH 


2.16 


0 


0 


CH 3 


CF 3 


OH 


2.17 


1 


1 


CH 3 


CH 3 


OH 


2.18 


0 


1 


CH 3 


CH 3 


OH 
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No. I 


m I 


n I 


R 2 


R4 I 


Re 


2.19 


1 


0 


CH 3 


CH 3 


OH 


2.20 


0 


0 j 


CH 3 


CH 3 


OH 


2.21 


1 


0 


C0 2 CH 3 


C0 2 CH 3 


H 


2.22 | 


0 


0 


CO2CH3 


C0 2 CH 3 


H 


2.23 


1 


0 


CH2OH 


CH2OH 


H 


2.24 


0 


0 


CH 2 OH 


CH 2 OH 


H 


2.25 ! 


1 


0 


CH 3 


CH 3 


H 


2 26 I 


0 


0 


CH 3 


CH 3 


H 


2 27 


1 


1 


H 


H | 


H 


2 28 


o 


1 


H 


H | 


H 


9 PQ 1 


1 I 


1 I 


H 


H 


SH 


9 SO 1 


1 


0 


H 


H 


SH 


5> S1 I 


o 


1 


H 


H 


SH 


2 32 


o 


0 


H 


H 


SH 


2 33 


1 


1 i 


H 


H 


SCH 3 


2 34 


1 


0 


H 


H 


SCH 3 


2.35 


0 


1 


I H 


H 


SCH 3 


2.36 


0 


o 


H 


H 


SCH 3 


2.37 


1 


1 


I H 


H 


S(0)CH 3 


2.38 


1 


I 0 


H 


H 


S(0)CH 3 


2.39 


0 


1 


H 


H 


S(0)CH 3 


2.40 


0 


0 


I H 


H 


S(0)CH 3 


2.41 


1 


I 1 


H 


H 


S(0) 2 CH 3 


2.42 


1 


0 


! H 


H 


S(0) 2 CH 3 


2.43 


0 


I 1 


H 


H 


S(0) 2 CH 3 


2.44 


0 


0 


| H 


H 


S(0) 2 CH 3 


2.45 


1 


1 


H 


H 


SC(0)CH 3 


2.46 


1 


0 


j H 


H 


SC(0)CH 3 


2.47 


0 


1 


H 


H 


y sc(0)ch 3 


2.48 


0 


0 


H 


H 


1 SC(0)CH 3 


2.49 


1 


1 


H 


H 


N 3 


2.50 


1 


0 


H 


H 


N 3 


2.51 


I 0 


I 1 


I H 


H 


j N 3 
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n j 


■ D 


0 


H 


1 I 


H 


0 


H 


1 | 


H 


0 


H 


1 


I H 


0 


H 


1 


H 


0 


H 


1 


H 



0 


H 


1 


H 


0 


H 


1 


H 


C 


H 


1 


I H 


0 


H 


1 


H 


0 


H 


1 


H 


0 


H 



R 6 
N 3 

OC(0)CH 3 
OC(0)CH 3 
OC(0)CH 3 
OC(0)CH 3 
OCH 2 OCH 3 
OCH 2 OCH 3 
OCH 2 OCH 3 
OCH 2 OCH 3 
OS(0) 2 NH 2 
OS(0) 2 NH 2 
OS(0) 2 NH 2 
OS(0) 2 NH 2 
OC(0)NH 2 
OC(0)NH 2 
OC(0)NH 2 
OC(0)NH 2 
OC(0)NHMe 
OC(0)NHM© 
OC(0)NHMe 
OC(0)NHMe 
OC(S)NHMe 
OC(S)NHMe 
C(0)OH 
C(0)OH 
C(0)OH 
C(0)OH 
C(0)NH 2 
C(0)NH 2 
C(0)NH 2 
C(0)NH 2 
N(CH 3 ) 2 
N(CH 3 ) 2 
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No. 


m j 


n I 


R 2 I 


R 4 I 


Re 


2.85 


0 


1 


H 


H 


N(CH 3 ) 2 


2.86 


0 


0 


H 


H 


N(CH 3 ) 2 


2.87 


1 \ 


1 


H 


H 


NHCH 3 


2.88 


1 


0 


H 


H 


NHCH 3 


2 89 


0 


1 


H 


H 


NHCH 3 




o 


0 


H 


H I 


NHCH 3 




1 


1 


H 


H 


NHCHO 


Q QO 


i 


0 \ 


H 


H j 


NHCHO 




n 1 
\j i 


1 I 


H 


H 


NHCHO 


O OA 


I 


0 I 


H I 


H | 


NHCHO 


O QC 

^.yo 


1 I 
i i 


1 


H 


H 


NHC0 2 CH 3 




1 

i 


o 


H 


H 


NHC0 2 CH 3 


2 97 ' 


o 


1 


H 


H 


NHC0 2 CH 3 


2 98 


o 


0 


H 


H 


NHC0 2 CH 3 


2.99 


1 


1 ' 


H 


H 


NH(C=O)CH20CH 3 


2 100 


1 


0 


H 


H 


NH(C=0)CH 2 OCH 3 


2 101 


o 


1 


H 


H 


NH(C=0)CH 2 OCH 3 


2.102 


o 


0 


H 


H 


S NH(C=0)CH 2 OCH 3 


2 103 


1 


1 


H 


H 


NH 2 


2 104 


1 


I 0 


H 


H 


NH 2 


2.105 


0 


1 


H 


H 


| NH 2 


2.106 


0 


0 


H 


I H 


NH 2 


2.107 


1 


1 


H 


H 


ONH 2 


2.108 


1 


0 


H 


I H 


ONH 2 


2.109 


0 


! 1 


H 


H 


I ONH 2 


2.110 


0 


0 


H 


] H 


ONH 2 


2.111 


1 


1 


H 


H 


| NHOH 


2.112 


1 


0 


j H 


H 


NHOH 


2.113 


0 


1 


H 


H 


y NHOH 


2.114 


0 


0 


H 


! H 


I NHOH 


2.115 


1 


I 1 


H 


H 


S NCH 3 OH 


2.116 


1 


0 


H 


H 


NCH3OH 


2.117 


0 


I 1 


I H 


I H 


NCH3OH 
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No. 

2.118 
2.119 
2.120 
2.121 
2.122 
2.123 
2.124 
2.125 
2.126 
2.127 
2.128 
2.129 
2.130 
2.131 
2.132 
2.133 
2.134 
2.135 
2.136 
2.137 
2.138 
2.139 
2.140 
2.141 
2.142 
2.143 
2.144 
2.145 
2.146 



m 

0 
1 
1 
0 
0 
1 
1 
0 
0 
1 
0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 



n 

0 
1 
0 
1 
0 

1 

0 

1 

0 

1 



1 

0 
0 

1 
1 

0 
0 

1 
1 

0 
0 

1 
1 

0 
0 

1 
1 

0 
0 



R2 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



NCH 3 OH 
NH(C=0)OCH 3 
NH(C=0)OCH 3 
NH(C=0)OCH 3 
NH(C=0)OCH 3 
CN 
CN 
CN 
CN 
OCH 3 
OCH 3 
OCH3 
OCH 3 
OCH 2 SCH 3 
OCH 2 SCH 3 
OCH 2 SCH 3 
OCH 2 SCH 3 
OCH 2 OCH 2 C 5 H 6 
OCH 2 OCH 2 C 5 H 6 
OCH 2 OCH 2 C 5 H 6 
OCH 2 OCH 2 C 5 H 6 
OCH 2 0(CH2)20CH 3 
OCH 2 0(CH2) 2 OCH 3 
OCH 2 0(CH2) 2 OCH 3 
OCH 2 0(CH 2 ) 2 OCH 3 
NHCH 2 COCH 3 
NHCH 2 COCH 3 
NHCH 2 COCH 3 
NHCH 2 COCH 3 
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Table 3: Compounds of the formula 




OH 



in which Ri is sec-butyl (B1a) or isopropyl (B1b), and the bond between and 



double bond 



No. 


m 


R 2 


R 4 


Re 


3.1 




C0 2 CH 3 


C0 2 CH 3 


H 


3.2 




COaCeHg 


COaCsHs 


H 


3.3 




CO2CH2CH3 


CO2CH2CH3 


H 


3.4 




SOaCeHs 


SOaCeHs 


H 


3.5 




CN 


CN 


H 


3.6 




C(=0)CH 3 


C(=0)CH 3 


H 


3.7 




C(=0)Ph 


C(=0)C 6 H s 


H 


3.8 




C(=0)CH 3 


C0 2 CH 3 


H 


3.9 




C(=0)CH 3 


C0 2 CH 2 CH 3 


H 


3.10 




C(=0)CH 3 


CONHC 6 H 5 


H 


3.11 




C(=0)CH 3 


CONHC(CH 3 ) 3 


H 


3.12 




C(=0)CH 2 CH 3 


C0 2 CH 3 


H 


3.13 




C(=0)CH 2 CH 3 


CONHC 6 H^ 


H 


3.14 




C(=0)CH 2 CH 3 


CONHC(CH 3 ) 3 


H 


3.15 




CN 


C0 2 CH 3 


H 


3.16 




CN 


C0 2 CH 2 CH 3 


H 


3.17 




CN 


CONHC 6 H 5 


H 


3.18 




N0 2 


H 


H 
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No. 



m 



3.19 
3.20 
3.21 
3.22 
3.23 
3.24 
3.25 
3.26 
3.27 
3.28 
3.29 
3.30 
3.31 
3.32 ! 
3.33 
3.34 
3.35 
3.36 
3.37 
3.38 
3.39 
3.40 
3.41 
3.42 
3.43 
3.44 
3.45 
3.46 
3.47 
3.48 
3.49 
3.50 
3.51 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



C(=0)CH 3 
C(=0)CH 3 
C(=0)SCH 2 CH 3 



SCeHs 
SC e H 5 
C(=0)SCH 2 CH 3 



(0=)COC(CH 3 ) 2 OC(=0) 



CN 
C(=0)CF 3 
C0 2 CH 2 CH 3 

C0 2 CH 3 
C0 2 C 6 H 5 
C0 2 CH 2 CH 3 
S0 2 C 6 H 5 

CN 
C(=0)CH 3 
C(=0)Ph 
C(=0)CH 3 
C(=0)CH 3 
C(=0)CH 3 
C(=0)CH 3 
C(=0)CH2CH 3 
C(=0)CH2CH 3 
C(=0)CH 2 CH 3 
CN 
CN 
CN 
N0 2 
C(=0)CH 3 
C(=0)CH 3 
C(=0)SCH 2 CH 3 



S0 2 C 6 H 5 
COaCHzCHa 
C(=0)CH20CH 3 

C0 2 CH 3 
C0 2 C 6 H 5 
COjCHsiCHs 
S0 2 C 6 H 5 

CN 
C(=0)CH 3 
C(=0)C6H 6 
CO z CH 3 
C0 2 CH 2 CH 3 
CONHCeHs 
CONHC(CH 3 ) 3 
C0 2 CH 3 
CONHC 6 H 5 
CONHC(CH 3 ) 3 
CO z CH 3 
C0 2 CH 2 CH 3 
CONHCsHs 
H 

SCeHs 
SCeHs 
C(=0)SCH 2 dH 3 



(0=)COC(CH 3 ) 2 OC(=0) 



CN 
C(=0)CF 3 
C0 2 CH 2 CH 3 



SO2C6H5 
CO2CH2CH3 

C(=0)CH 2 OCH 3 
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No. 


m 


R 2 


R4 


I Re 


3.52 


0 







Table 4: Compounds of the formula 




in which Ri is sec-butyl (B1a) or isopropyl (Bib), and the bond between and I 



double bond 



No. 


m 


n 


Re 


4.1 


1 


1 


H 


4.2 


0 


1 


H 


4.3 


1 


0 


H 


4.4 


0 


0 


H 


4.5 


1 


2 


H 


4.6 


0 


2 


H 


4.7 


1 


1 


CH 3 


4.8 


0 


1 


CH 3 


4.9 


1 


0 


CH 3 


4.10 


0 


0 


CH 3 


-4.11 


1 


2 


/ CH 3 


4.12 


0 


2 


CH 3 


4.13 


1 


1 


CHaCH 3 


4.14 


0 


1 


CH2CH 3 


4.15 


1 


0 


CH2CH 3 


4.16 


0 


0 


CH2CH 3 
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No. 


m 


n 


Re 


4.80 


0 


o 
c. 


CI 


4.81 


1 


0 


CF 3 


4.82 


0 


0 


CF 3 


4.83 


1 


1 


CF 3 


4.84 


0 


1 


CF 3 


4.85 


1 


2 


CF 3 


4.86 


0 


2 


CF 3 



Table 5A: Compounds of the formula 

H 2 1 





in which R, Is sec-butyl (B1a) or isopropyl (B1b), and the bond between Cs2 and C* Is a 
double bond. 



No. 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 



m 

1 

0 

1 

0 

1 

0 

1 

0 

1 



1 

1 

2 

2 

0 

0 

1 

1 

1 



FU 

H 

H 

H 

H 

H 

H 

H 

H 

H 



Rs 

H 

H 

H 

H 

H 

H 

H 

H 

H 



/ 



Re 

H 
H 
H 
H 

C6H5 

CeHs 
CH2OH 
CH 2 OH 
CH 2 OCH 2 OCH 3 
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No. 



m 



5.10 

5.11 

5.12 

5.13 

5.14 

5.15 

5.16 

5.17 

5.18 

5.19 

5.20 

5.21 

5.22 

5.23 

5.24 

5.25 

5.26 



5.27 



0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 
1 

0 



n 



R4 



5.28 


1 


5.29 


0 


5.30 


1 


5.31 


0 


5.32 


1 


5.33 


0 


5.34 


1 


5.35 


0 


5.36 


1 


5.37 


! 0 


5.38 


1 


5.39 


0 


5.40 


1 



H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



R 5 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



/ 



Re 

CH 2 OCH 2 OCH 3 
C0 2 CH 3 
C0 2 CH 3 
C0 2 H 
C0 2 H 
CHO 
CHO 
CH 2 NHCH 3 
CH 2 NHCH 3 
CN 
CN 
C(0)CH 3 
C(0)CH 3 
C(0)C 6 H 5 
CH 2 Oac 
CH 2 Oac 

P-4-CH 3 

° CH, 
H, 

H3 
Ha 

Si(OEt) 3 
Si(OEt) 3 
C(0)C 6 H 5 
C(0)C 6 H 5 
CH 2 CI 
CH 2 CI 
P(0)(OEt) 2 
P(0)(OEt) 2 
CH 2 P(0)(OEt) 2 
CH 2 P(0)(OEt) 2 
S(0) 2 C 6 H 5 
S(0) 2 C 6 H 5 
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5.45 
5.46 
5.47 
5.48 
5.49 



1 

0 

1 

0 

1 

0 



1 
1 
1 
1 

1 
1 
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FU 


Rs 


H 


H 


H 


H 


n 


H 


H 


CI 


H 


CI 


H 


Br 


H 


Br 


H 


F 


H 


F 



Table BB: Compounds of the formula 
R. r..-i 



p 
p 



CI 
CI 
Br 
Br 
F 
F 




(Idd), 



in which R n is sec-butyl (B1a) or isopropyl (B1b), and the bond between C* and 
double bond and R4, Rs and R 6 have the same meanings as In Table 5A. 



IS 
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Table 6A: Compounds of the formula 




in which Ri is sec-butyl (B1 a) or isopropyl (B1b), the bond between and Q* is a double 
bond, and wherein the combination of m, n, R4, R 5 and R 6 for each compound corresponds 
to a line 5.1 to 5.49 of table 5. 
Table 6B: Compounds of the formula 




(Idd), 



, OH 



/ 



in which R1 is sec-butyl (B1a) or isopropyl (B1b), the bond between C^ and is a double 
bond, and wherein the combination of m, n, R 4 , Rs and R 6 for each compound corresponds 
to a line 5.1 to 5.49 of table 5. 
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Table 7: Compounds of the formula 




(Im). 



in whioh R, is seo-butyl (B1a) or isopropyl (Bib), and the bond between and C* i 
double bond 





M 


7.1 I 


1 


7.2 


0 


7.3 


1 


7.4 


0 


7.5 


1 


7.6 


0 


7.7 


1 


7.8 I 


0 


7.9 


1 


7.10 


0 


7.11 


1 


7.12 


0 


7.13 


1 


7.14 


0 


7.15 


1 


7.16 


0 


7.17 


1 


7.18 


0 


7.19 


1 



n 



Re 



'CH 2 OH 
CH 2 OH 
CH 2 OH 
CH 2 OH 

C(=Q)NHCH 3 
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M | 


n 


Re 


7.20 
7.21 
7.22 
7.23 


I 

1 

o 

1 


n 
u 

1 

1 

0 


C(=0)NHCH 3 
C(=0)NHCH 3 
C(=0)NHCH 3 


7.24 


0 


0 


JO 


7.25 


1 


1 


JO 


7.26 


0 


1 


JO 




1 


0 


y 1 






o 


'v*~CH 2 o''Nr 


7.29 


1 


1 




7.30 


0 


! 1 




7.31 


1 


0 




7.32 


0 


I o 




7.33 


1 


1 


^~CH 2 ^ 0 X^ 


7.34 


0 


1 


^fH 2 ^ 0 X^ 




Table 8: Compounds of the formula 



R 8 R 5 




00 



in which R, is seo-butyl (B1a) or isopropyl (B1b), and the bond between C* and C* is a 
double bond and wherein the combination of m, „, R* Rs. R* Rs and Re for each compound 
corresponds to a line 1 .1 to 1 .52 of table 1 . 
Table 9: Compounds of the formula 




in which R, is sec-butyl (B1a) or isopropy. (B1b), and the borfd" between C* and C* is a 
double bond and wherein the combination of m, R 2 , R 4 and Re for each compound 
corresponds to a line 3.1 to 3.52 of table 3. 




Table 10: C ompounds of the formula 



«4 




OH 



in which Ri is sec-butyl (B1a) or isopropyl (B1b), the bond between and is a double 
bond and the and wherein the combination of m, n, R 2 , R, and R 6 for each compound 
corresponds to a line 2.1 to 2.146 of table 2. 
Table 1 1 : Compounds of the formula 



r Hz l ? 




/ OH 



which R, is sec-butyi (B1a) or isopropyl (B1b), and the bond between C& and is a 
double bond and m, n and R 6 for each compound corresponds to a line 4.1 to 4.86 of 



in 



table 4. 
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Table 12: Compounds of the formula 




in which R1 is sec-butyl (B1a) or isopropyl (B1b), the bond between C* and Q* Is a double 
bond, m and n and Re for each compound corresponds to a line 7.1 to 7.34 of table 7. 
Table 13- Compounds of the formula as in table 1 in which R, is cydohexyl, the bond 
between C* and C* Is a double bond, and the combination of m, R 2 , R 3 , R* Rs and Re for 
each compound corresponds to a line 1 .1 to 1 .53 of table 1 . 

Table 14: Compounds of the formul a as in table 1 in which R, is 1 -methyl-butyl, the bond 
between C* and C* is a double bond, and the combination of m, R 2 , R 3 , R* R 5 and R 6 for 
each compound corresponds to a line 1 .1 to 1 .53 of table 1 . 

Table 15- Compounds of the formula as in table 1 in which R, is sec-butyl (B1a) or isopropyl 
(B1b), the bond between and C* is a single bond, and the combination of m, R 2 , R 3 , R* 
Rs and R 6 for each compound corresponds to a line 1 .1 to 1 .53 of table 1 . 
Table 16' Compounds of the formula as in table 1 in which Rn is cydohexyl, the bond 
between C* and C* is a single bond, and the combination of m, R 2 . R* R 4 , Rs and R 6 for 
each compound corresponds to a line 1 .1 to 1 .53 of table 1 . 

Table 17: Compounds of the formula as in table 1 in which R, is 1 -methyl-butyl, the bond 
between C* and is a single bond, and the combination of m, R* R 3 , R 4 , Rs and R 6 for 
each compound corresponds to a line 1 .1 to 1 .53 of table 1 . 
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Table 18: Compounds of the formula as in table 2 in which R n is cyclohexyl, the bond 
between C^ and is a double bond, and the combination of m, n, R 2 , R,, and R 6 for each 
compound corresponds to a line 2.1 to 2.1 46 of table 2. 

Table 19: Compounds of the formula as in table 2 in which R, is 1 -methyl-butyl, the bond 
between C^ and Q* is a double bond, and the combination of m, n, R 2 , R», and R 6 for each 
compound corresponds to a line 2.1 to 2.146 of table 2. 

Table 20: Compounds of the formula as in table 2 in which Ri is sec-butyl (B1a) or isopropyl 
(B1b), the bond between C22 and C23 is a single bond, and the combination of m, n, R 2 , R», 
and Re for each compound corresponds to a line 2.1 to 2.146 of table 2. 
Table 21: Compounds of the formula as in table 2 in which R, is cyclohexyl, the bond 
between and C23 is a single bond, and the combination of m, n, R 2 , R», and Re for each 
compound corresponds to a line 2.1 to 2.146 of table 2. 

Table 22: Compounds of the formula as in table 2 in which R1 is 1 -methyl-butyl, the bond 
between C& and C^ is a single bond, and the combination of m, n, R 2 , R», and Re for each 
compound corresponds to a line 2.1 to 2.146 of table 2. 

Table 23: Compounds of the formula as in table 3 in which R1 is cyclohexyl, the bond 
between Cz> and C23 is a double bond, and the combination of m, R 2 , R* and Re for each • 
compound corresponds to a line 3.1 to 3.52 of table 3. 

Table 24: Compounds of the formula as in table 3 in which Ri is 1 -methyl-butyl, the bond 
between and C*, is a double bond, and the combination of m, R 2 , R4, and Re for each 
compound corresponds to a line 3.1 to 3.52 of table 3. 

Table 25: Compounds of the formula as in table 3 in which R1 is sec-butyl (B1a) or isopropyl 
(B1b), the bond between C^ and Qb is a single bond, and the combination of m, R 2 , R4, and 
R 6 for each compound corresponds to a line 3.1 to 3.52 of table 3. 
Table 26: Compounds of the formula as in table 3 in which R % is cyclohexyl, the bond 
between and C23 is a single bond, and the combination of m, R 2 , R», and Re for each 
compound corresponds to a line 3.1 to 3.52 of table 3. 

Table 27: Compounds of the formula as in table 3 in which R^ is 1 -methyl-butyl, the bond 
between Cz> and C53 is a single bond, and the combination of m, R 2 , R 4 . and R 6 for each 
compound corresponds to a line 3.1 to 3.52 of table 3. 
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T able28: Compounds of the formula as in table 4 in which R 1 is cyclohexyl, the bond 
between Caa and Q* is a double bond, and the combination of m, n and R 6 for each 
compound corresponds to a line 4.1 to 4.86 of table 4. 

Table2 9: Compounds of the formula as in table 4 in which R t is 1 -methyl-butyl, the bond 
between Caa and C*. is a double bond, and the combination of m, n and Re for each 
compound corresponds to a line 4.1 to 4.86 of table 4. 

Table3 0: Compounds of the formula as in table 4 in which R, is sec-butyl (B1a) or isopropyl 
(B1b), the bond between Caa and C* is a single bond, and the combination of m, n and R 6 
for each compound corresponds to a line 4.1 to 4.86 of table 4. 
Table 31: Compounds of the formula as in table 4 in which R, is cyclohexyl, the bond 
between Caa and C* is a single bond, and the combination of m, n and R 6 for each 
compound corresponds to a line 4.1 to 4.86 of table 4. 

Table 32: Compounds of the formula as in table 4 in which R, is 1 -methyl-butyl, the bond 
between Caa and C* is a single bond, and the combination of m, n and R 6 for each 
compound corresponds to a line 4.1 to 4.86 of table 4. 

Table 33: Compounds of the formula as in table 5 in which Ri is cyclohexyl, the bond 
between Caa and C* is a double bond, and the combination of m, n, R* Rs and Re for each 
compound corresponds to a line 5.1 to 5.49 of table 5. 

Table 34: Compounds of the formula as in table 5 in which R, is 1 -methyl-butyl, the bond 
between Caa and Caa is a double bond, and the combination of m, n, R* Rs and Re for each 
compound corresponds to a line 5.1 to 5.49 of table 5. 

Table 35: Compounds of the formula as in table 5 in which R, is sec-butyl (B1a) or isopropyl 
(B1b), the bond between Caa and Caa is a single bond, and the combination of m, n, R* R s 
and R 6 for each compound corresponds to a line 5.1 to 5.49 of table 5. 
Table 36: Compounds of the formula as in table 5 in which R, is cyclohexyl, the bond 
between Caa and Caa is a single bond, and the combination of m, n, FU, R 5 and R 6 for each 
compound corresponds to a line 5.1 to 5.49 of table 5. y 

Table 37: Compounds of the formula as in table 5 in which Rl is 1 -methyl-butyl, the bond 
between Caa and Caa is a single bond, and the combination of m, n, R* R 5 and Re for each 
compound corresponds to a line 5.1 to 5.49 of table 5. 
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Table 38: Compounds of the formula as in table 6 in which is cyclohexyl, the bond 
between and is a double bond, and the combination of m, n, R 4 . R 5 and Re for each 
compound corresponds to a line 5.1 to 5.49 of table 5. 

Table 39: Compounds of the formula as in table 6 in which is 1 -methyl-butyl, the bond 
between Cza and C^ is a double bond, and the combination of m, n, R* Rs and Re for each 
compound corresponds to a line 5.1 to 5.49 of table 5. 

Table 40: Compounds of the formula as in table 6 in which R n is sec-butyl (B1a) or isopropyl 
(B1b), the bond between Ca and is a single bond, and the combination of m, n, R* R 5 
and R 6 for each compound corresponds to a line 5.1 to 5.49 of table 5. 
Table 41: Compounds of the formula as In table 6 in which R, is cyclohexyl, the bond 
between and Ca is a single bond, and the combination of m, n, R 4 , Rs and Re for each 
compound corresponds to a line 5.1 to 5.49 of table 5. 

Table 42: Compounds of the formula as in table 6 in which R, is 1 -methyl-butyl, the bond 
between Cz. and C^ is a single bond, and the combination of m, n, R», Rs and R 6 for each 
compound corresponds to a line 5.1 to 5.49 of table 5. 

Table 43: Compounds of the formula as in table 7 in which R, is cyclohexyl, the bond 
between C& and is a double bond, and the combination of m, n and R 6 for each 
compound corresponds to a line 7.1 to 7.34 of table 7. 

Table 44: Compounds of the formula as in table 7 in which R, is 1 -methyl-butyl, the bond 
between and is a double bond, and the combination of m, n and R 6 for each 
compound corresponds to a line 7.1 to 7.34 of table 7. 

Table 45: Compounds of the formula as in table 7 in which R, is sec-butyl (B1a) or isopropyl 
(B1b), the bond between Cs and Cz, is a single bond, and the combination of m, n and R 6 
for each compound corresponds to a line 7.1 to 7.34 of table 7. 
Table 46: Compounds of the formula as in table 7 in which R, is cyclohexyl, the bond 
between C& and C23 is a single bond, and the combination of m, n and R 6 for each 
compound corresponds to a line 7.1 to 7.34 of table 7. y 

Table 47: Compounds of the formula as in table 7 in which R n is 1 -methyl-butyl, the bond 
between and is a single bond, and the combination of m, n and R 6 for each 
compound corresponds to a line 7.1 to 7.34 of table 7. 
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Table 48: Compounds of the formula as in table 8 In which is cyclohexyl, the bond 
between and is a double bond, and the combination of m. R 2 , Re, R4, R 5 and Re for 
each compound corresponds to a line 1 .1 to 1 .53 of table 1 . 

Table49 : Compounds of the formula as in table 8 in which R, is 1 -methyl-butyl, the bond 
between and C* is a double bond, and the combination of m, R 2 , R 3 . R*. Rs and Re for 
each compound corresponds to a line 1 .1 to 1 .53 of table 1 . 

Tab , e5 o; compounds of the formula as in table 8 in which R, is sec-butyl (B1a) or isopropyl 
(B1b), the bond between C* and C* is a single bond, and the combination of m, R 2 , R3, R>, 
R 5 and Re for each compound corresponds to a line 1 .1 to 1 .53 of table 1 : 
Tab ie 51: Compounds of the formula as in table 8 in which R n is cyclohexyl, the bond 
between Q. and C* is a single bond, and the combination of m, R 2 , Ffe, R», Rs and Re for 
each compound corresponds to a line 1 .1 to 1 .53 of table 1 . 

Table 52: compounds of the formula as in table 8 in which R, is 1 -methyl-butyl, the bond 
between C« and C* is a single bond, and the combination of m, R 2 , R 3 . R4, Rs and Re for 
each compound corresponds to a line 1 .1 to 1 .53 of table 1 . 

Tab le 53: Compounds of the formula as in table 9 in which R, is cyclohexyl, the bond 
between C« and C* is a double bond, and the combination of m, R 2 , R* and Re for each 
compound corresponds to a line 3.1 to 3.52 of table 3. 

Tab | e5 4: Compounds of the formula as in table 9 in which R, is 1 -methyl-butyl, the bond 
between C* and C» is a double bond, and the combination of m, R 2 , R* and Re for each 
compound corresponds to a line 3.1 to 3.52 of table 3. 

Table 55: Compounds of the formula as in table 9 in which Rl is sec-butyl (B1a) or isopropyl 
(B1b), the bond between C* and Q* is a single bond, and the combination of m, R 2 , R», and 
R 6 for each compound corresponds to a line 3.1 to 3.52 of table 3. 
Table 56: Compounds of the formula as in table 9 in which R1 is cyclohexyl, the bond 
between C* and C* is a single bond, and the combination of m, R 2 , R4, and Re for each 
compound corresponds to a line 3.1 to 3.52 of table 3. y 

Tab ie57: Compounds of the formula as in table 9 in which R1 is 1 -methyl-butyl, the bond 
between and C* is a single bond, and the combination of m, R» R», and R 6 for each 
compound corresponds to a line 3.1 to 3.52 of table 3. 
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Table 58: Compounds of the formula as in table 10 in which Ri is cyclohexyl, the bond 
between and Ca is a double bond, and the combination of m, n, R 2 , ft,, and ft, for each 
compound corresponds to a line 2.1 to 2.1 46 of table 2. 

Table 59: Compounds of the formula as in table 10 in which ft is 1 -methyl-butyl, the bond 
between C^ and is a double bond, and the combination of m, n, R 2 . ft, and ft for each 
compound corresponds to a line 2.1 to 2.146 of table 2. 

Table 60: Compounds of the formula as in table 10 in which Ri is sec-butyl (B1 a) or 
isopropyl (B1b), the bond between C^ and Caa is a single bond, and the combination of m, n, 
R 2 , R4, and ft for each compound corresponds to a line 2.1 to 2.146 of table 2. 
Table 61: Compounds of the formula as in table 10 in which ft is cyclohexyl, the bond 
between and Cjg is a single bond, and the combination of m, n, R 2 , ft, and R 6 for each 
compound-corresponds to a line 2.1 to 2.146 of table 2. 

Table 62: Compounds of the formula as in table 10 in which ft is 1 -methyl-butyl, the bond 
between and Qg is a single bond, and the combination of m, n, R 2 , ft, and ft for each 
compound corresponds to a line 2.1 to 2.146 of table 2. 

Table 63: Compounds of the formula as in table 1 1 in which ft is cyclohexyl, the bond, 
between C^, and is a double bond, and the combination of m, n and R 6 for each 
compound corresponds to a line 4.1 to 4.86 of table 4. 

Table 64: Compounds of the formula as in table 1 1 in which ft is 1 -methyl-butyl, the bond 
between C& and C^ is a double bond, and the combination of m, n and ft for each 
compound corresponds to a line 4.1 to 4.86 of table 4. 

Table 65: Compounds of the formula as in table 1 1 in which ft is sec-butyl (B1a) or 
isopropyl (B1b), the bond between Oa and C53 is a single bond, and the combination of m, n 
and R 6 for each compound corresponds to a line 4.1 to 4.86 of table 4. 
Table 66: Compounds of the formula as in table 1 1 in which ft is cyclohexyl, the bond 
between C& and Qs is a single bond, and the combination of m, n and ft for each 
compound corresponds to a line 4.1 to 4.86 of table 4. y 

Table 67: Compounds of the formula as in table 1 1 in which Ri is 1 -methyl-butyl, the bond 
between and is a single bond, and the combination of m, n and ft for each 
compound corresponds to a line 4.1 to 4.86 of table 4. 
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Table 68: Compounds of the formula as in table 12 In which R 1 is cyclohexyl, the bond 
between and is a double bond, and the combination of m, n and Re for each 
compound corresponds to a line 7.1 to 7.34 of table 7. 

Table 69: Compounds of the formula as in table 12 in which is 1 -methyl-butyl, the bond 
between and Q* is a double bond, and the combination of m, n and R 6 for each 
compound corresponds to a line 7.1 to 7.34 of table 7. 

Table 70: Compounds of the formula as in table 12 in which Ri is sec-butyl (B1a) or 
isopropyl (B1 b), the bond between and Q* is a single bond, and the combination of m, n 
and Re for each compound corresponds to a line 7.1 to 7.34 of table 7. 
Table 71: Compounds of the formula as in table 12 in which Ri is cyclohexyl, the bond 
between C* and is a single bond, and the combination of m. n and Re for each 
compound corresponds to a line 7.1 to 7.34 of table 7. 

Table 72: Compounds of the formula as in table 12 in which R 1 is 1 -methyl-butyl, the bond- 
between C* and C* is a single bond, and the combination of m, n and Re for each 
compound corresponds to a line 7.1 to 7.34 of table 7. 



Fomjujatjop examples for use in crop protection (% = per cent by weight) 

Example F1 : Emulsion concentrate 
Active compound25% 40% 50% 
Calcium dodecylbenzenesulphona 

Castor oil polyethylene glycol ether (36 mol of EO) 5% 

Trlbutylphenol polyethylene glycol ether (30 mol of EO) 

15% 20% 

Cyclohexanone 

65% 25% 20% 

Xylene mixture 

Mixing of finely ground active compound and additives gives an emulsion concentrate which, 
by dilution with water, affords emulsions of the desired concentration. 



Example F1 : Emulsion con centrates a > b ) C * 

Calcium dodecylbenzenesulphonate 5% 8% 6% 

36 mol of EO) 5% 

12% 4% 



/ 
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a) b) c) d) 

80% 10% 5% 95% 



70% 



Example F2: Solutions 
Active compound 

Ethylene glycol monomethyl ether - 20% 

Polyethylene glycol (MW 400) 

N-methylpyrrolid-2-one 20% 
Epoxidized coconut oil 
Petroleum ether (boiling range: 160-190°) - - 94% 

Mixing of finely ground active compound and additives gives a solution suitable for use in the 
form of microdrops. 



1% 



Example F3: Granules a ) b > c) d) 

1% - 13% .7% 



Active compound 5% 10% 8% 21% 

Kaolin 94% - 79% 54% 



Finely divided silicic acid 
Attapulgite " 90% " 18% 

The active compound is dissolved in dichloromethane, the solution is sprayed onto the 
mixture of carriers and the solvent is evaporated under reduced pressure. 



Example F4: Wettabie p owder 
Active compound 
Sodium lignosulphonate 
Sodium lauryl sulphate 
Sodium diisobutylnaphthalene sulphonate 
Octylphenol polyethylene glycol ether (7-8 mol of EO) 
Finely divided silicic acid 
Kaolin 



a) b) c) . 

25% 50% 75% 
5% :5% 
3% - 5% 

6% 10% 

2% 

5% 10% 10% 

62% 27% 



Active compound and additives are mixed and the mixture is ground in a suitable mill. This 
gives wettabie powders which can be diluted with water to give suspensions of the desired 
concentration. 

' / 
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10% 

3% 
3% 
4% 
30% 



Example F5: Emulsion nnncentrate 
Active compound 

Octyiphenol polyethylene glycol ether (4-5 mol of EO) 
Calcium dodecylbenzenesulphonate 
Castor oil polyethylene glycol ether (36 mol of EO) 

Cyclohexanone ^ 

Xylene mixture , . 

Mixing of finely ground active compound and additives gives an emulsion concentrate wh.ch. 
by dilution with water, affords emulsions of the desired concentration. 

Example F6: Fvtniriar granules 
Active compound 

.Sodium Hgnosulphonate ^ 
Carboxymethylcellulose 

87% 

A^Ile compound and additives are mixed, the mixture is ground, moistened with water, 
extruded and granulated, and the granules are dried in a stream of a»r. 

Example 7: rented granules 
Active compound 

Polyethylene glycol (MW 200) * 

94% 

Ta mixer, the finely ground active compound is applied uniformly to the kaolin which has 
been moistened with polyethylene glycol. This gives dust-free coated granules. 
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Examole F8: Suspension concentrate 

Active compound 40% 
Ethylene glycol 10% 
Nonylphenol polyethylene glycol ether (1 5 mol of EO) 6% 
Sodium lignosulphonate 
Carboxymethylcellulose 

Aqueous formaldehyde solution (37%) °- 2% 
Aqueous silicone oil emulsion (75%) °- 8% 
Water 

Mixing of finely ground active compound and additives gives a suspension concentrate 
which, by dilution with water, affords suspensions of the desired concentration. 



7o 
% 

9 

10% 
1% 

% 

32% 



Biological examples: 

Example B1: Activity aga inst Soodootera littoralis 

Young soya bean plants are sprayed with an aqueous emulsion spray liquor which 
comprises 12.5 ppm of active compound, and, after the spray coating has dried on, 
populated with 10 caterpillars of the first stage of Spodoptera littoralis and introduced into a 
plastic container. 3 days later, the reduction in the population in per cent and the reduction in 
the feeding damage in per cent (% activity) are determined by comparing the number of 
dead caterpillars and the feeding damage between the treated and the untreated plants. 

In this test, the compounds of the tables show good activity. Thus, in particular the 
compounds 2.1, 2.2, 2.3, 2.4, 5.1 and 5.2 effect a reduction in the pest population by more 
than 80%: 

Example B2: Activity aoainst Soodooter a littoralis. systemic: 

Maize seedlings are placed into the test solution which comprises 12.5 ppm of active 
compound. After 6 days, the leaves are cut off, placed onto moist filter paper in a Petri dish 
and populated with 12 to 15 Spodoptera littoralis larvae of the Li stage. 4 days later, the 
reduction of the population in per cent (% activity) is determined by comparing the number of 
dead caterpillars between the treated and the untreated plants. 

In this test, the compounds of the tables show good activity. 
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Exam ple B3: Activity against HiMinthis virescens 

35 0- to 24-hour-old eggs of Heliothis virescens are placed onto filter paper In a Petri 
dish on a layer of synthetic feed. 0.8 ml of the test solution which comprises 12.5 ppm of 
active compound, is then pipetted onto the filter papers. Evaluation is carried out after 
6 days. The reduction in the population in per cent (% activity) is determined by comparing 
the number of dead eggs and larvae on the treated and the untreated filter papers. 

In this test, the compounds of the tables show good activity. Thus, in particular the 
compounds 2.1 , 2.2, 2.3, 2.4, 5.1 and 5.2 effect a reduction in the pest population by more 
than 80%. 

Example B4: Activity again st Plutella xylnstella caterpillars 
Young cabbage plants are sprayed with an aqueous emulsion spray liquor which 
comprises 12.5 ppm of the active compound. After the spray coating has dried on, the 
cabbage plants are populated with 10 caterpillars of the first stage of Plutella xylostella and 
introduced into a plastic container. Evaluation is carried out after 3 days. The reduction in the 
population in per cent and the reduction in the feeding damage in per cent (% activity) are 
determined by comparing the number of dead caterpillars and the feeding damage on the 
treated and the untreated plants. 

In this test, the compounds of the tables show good activity against Plutella xylostella. 
Thus, in particular the compounds 2.1 , 2.2, 2.3, 2.4, 5.1 and 5.2 effect a reduction in the pest 
population by more than 80%. 

Fxam ple B5: Activity against Frankliniella occidentalis 

In Petri dishes, discs of the leaves of beans are placed onto agar and sprayed with test 
solution which comprises 12.5 ppm of active compound, in a spraying chamber. The leaves 
are then populated with a mixed population of Frankliniella occidentalis. Evaluation is carried 
out after 10 days. The reduction in per cent (% activity) is determined by comparing the 
population on the treated leaves with that of the untreated leaves. 

in particular the compounds 2.1 , 2.2, 2.3, 2.4, 5.1 and 5,2 effect a reduction in the pest 
population by more than 80%. 

Example B6: Activity aoains t niahrotica balteata 

Maize seedlings are sprayed with an aqueous emulsion spray liquor which comprises 
12.5 ppm of active compound and, after the spray coating has dried on, populated with 
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10 larvae of the second stage of Diabrotica balteata and then introduced into a plastic 
container. After 6 days, the reduction in the population in per cent (% activity) is determined 
by comparing the dead larvae between the treated and the untreated plants. 

In this test, the compounds of the tables show good activity. Thus, in particular the 
compounds 2.1 , 2.2, 2.3. 2.4, 5.1 and 5.2 effect a reduction in the pest population by more 
than 80%. 

Example B7: Activity agai nst Tetranvchus urticae 

Young bean plants are populated with a mixed population of Tetranychus urticae and, 
after 1 day, sprayed with an aqueous emulsion spray liquor which comprises 12.5 ppm of 
active compound, incubated at 25°C for 6 days and then evaluated. The reduction in the 
population in per cent (% activity) is determined by comparing the number of dead eggs, 
larvae and adults on the treated and on the untreated plants. 

In this test, the compounds of the tables show good activity. Thus, in particular the 
compounds 2.1 , 2.2, 2.3, 2.4, 5.1 and 5.2 effect a reduction in the pest population by more 
than 80%. 



WHAT IS CLAIMED IS: 



75 



1'. A compound of the formula 







H 2 


I 3 














PR 4 






m 



n 



wherein the bond of atoms C22 and C23 Is a single or double bond; 
isOor 1; 
is 0, 1 or 2; 
p IsOoH; 

Ri is d-Ciz-alkyl. C 3 -C 8 -cycloalkyl or C 2 -C 12 -alkenyl; 

R 2 is H, C-Cz-alkyl, d-da-haloalkyl, d-da-hydroxyalkyl. OH, halogen, -N 3 , SCN, 
N0 2 , CN, C 3 -C 8 cycloalkyl unsubstituted or substituted by from one to three methyl groups, 
C 3 -C 8 halocycloalkyl, C r Ci 2 alkoxy, CrC 6 alkoxy-CrC 6 alkyl, d-Cealkoxy-CrCealkoxy, 
d-Cealkoxy-d-Cealkoxy-CrCealkyl, C 2 -Ci 2 alkenyl, C 2 -C 12 haloalkenyl, C 2 -C 12 haloalkenyloxy, 
C 2 -C 12 alkynyl, C 3 -C 12 haloalkynyl, C 3 -C 12 haloalkynyloxy, -P(=0)(OCrC6alkyl) 2 , -Si(C r 
C 6 alkyl) 3 , -(CH 2 )-Si(d-C 6 alkyl)3, -Si(OCi-C 6 alkyl) 3> -N(R 9 ) 2 , -(CH 2 )-N(R 9 ) 2 , wherein the two 
substituents R 9 are independent of each other, -C(=X)-R 7 , -(CH 2 )-C(=X)-R 7 , -0-C(=X)-R 7 , 
-(CH 2 )-0-C(=X)-R 7 , -S-C(=X)-R 7 , -(CH 2 )-S-C(=X)-R 7 , -NR 9 c/=X)R 7 , -(CH 2 )-NR 9 C(=X)R 7 , 
-NR 9 NHC(=X)-R 7 , -NR9-ORio, -(CH 2 )-NR 9 -OR 10 , -SR 9 , -S(=0)R,i, -S(=0) 2 R„; aryl, hetero- 
cyclyl, aryloxy or heterocyclyloxy; wherein the aryl, heterocyclyl, aryloxy and heterocyclyloxy 
radicals are unsubstituted or, depending upon the possibilities of substitution at the ring, 
mono- to penta-substituted by substituents selected from the group consisting of OH, halo- 
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gen CN, N0 2 , SCN, -N 3 , C r C 12 alkyl. Ca-Cecycloalkyl. ^-C^haloalkyl. C.-d.alkoxy, 
Cl -C 12 haloalkoxy, C^.alkylthio, C^.haloalkylthio. CrCsalkoxy-d-Cealkyl, C 2 -C 8 alkenyl. 
C 2 -C 8 aikynyl, C 2 -C 12 haloalkenyl, C 2 -C 12 haloalkenyloxy, C^haloalkynyl, C 3 -C n2 haloalkynyt- 
oxy and phenoxy; 

or, when p is 1 , R 2 together with R3 is a bond; 

or R 2 together with FU is =0 or =S; 

or R 2 together with R< form with the carbon to which they are bound a three- to seven- 
membered ring, which may be monocyclic or bicyciic, and may be saturated or unsaturated, 
and that may contain one or two hetero atoms seiected f rem the group consisting of N, O 
and S and which is either unsubstituted or independently of one another mono- to 
pentasubstituted with substituents selected from OH. =0, SH, =S, halogen, CN, -N 3 , SCN. 
N0 2 , aryl. d-C^alkyl. Ca-Cscycloalkyl. C^haloalkyl. C.-C^alkoxy. C^.haloalkoxy, 
d-C^alkylthio, C r C 12 haloalkylthio, C^alkoxy-C^alM. C 2 -C 8 a»kenyl, C 2 -C e alkynyl. 
C 2 -C 12 ha.oalkenyl, C 2 -C 12 haioa«kenyloxy, C3-C 12 haloalkynyl, C3-C 12 ha.oalkynyloxy, phenoxy, 
phenyl-C.-Cealkyl: -N(R 9 ) 2 , wherein the two R 9 are independent of each other, d-Cealkyl- 
sulfinyl, Ca-CecycloalkylsuKinyl, C r C 6 haloalkylsuifinyl, C3-C 8 halocycloalkylsulfinyl, 
C.-Cealkylsulfonyl, C3-C 8 cycloalkylsulfonyl, Cn-Cehaloalkyisulfonyl and C 3 -C 8 halocycloalkyl- 
sulfonyl; or 

or, when p is 0, R 2 together with R» and R 6 is aN; 

or when p is 0, R 2 together with R. is -NOR. or =NN(R 9 ) 2 , wherein the two substituents 
R 9 are independent of each other; 

R 3 is H, CrC 12 -alkyl. halogen. halo-CrC.alkyl. CN, -N 3 , SCN, N0 2 . C 3 -C 8 cycloalkyl 
unsubstituted or substituted by from one to three methyl groups, C 3 -C 8 halocycloalkyl. 
Cl -C 12 a,koxy, C.Cealkoxy-C.Cealkyl, C.-Cea.koxy-C.-Csalkoxy-^-C.alkyl, C^cycloalkoxy 
Cl -C 12 haloa.koxy, C^alkylthio, C 3 -C 8 cycloalkylthio. C r C 12 haloa.kylthio. C^alkylsulfnyl, 
C 3 -C 8 cycloalkylsulfinyl. Crd.haloalkylsulfinyl, C 3 -C 8 halocycloalkylsulfinyl, d-C^alky!- 
sulfonyl, C 3 -C 8 cycloalkylsulfonyl. C r C 12 haloalkylsulfonyl, C 3 -C 8 halocycloalWsulfonyl, CrCr 
alkenyl, C 2 -C 8 a.kynyl. C 2 -C 12 haloalkenyl, C 2 -C 12 haloalkenylo ; y, C.-C.haloalkynyl, C 3 -C 12 ha- 
loalkynyloxy, -N(R 9 ) 2 , wherein the two substituents R 9 are independent of each other, aryl. 
heterocyclyl, aryloxy or heterocyclyloxy; wherein the aryl. heterocyclyl. aryloxy and hetero- 
cyclyloxy radicals are unsubstituted or. depending upon the possibilities of substitution at the 
ring mono- to penta-substituted by substituents selected from the group consisfng of 
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halogen, CN, N0 2 , Ci-C 12 alkyl, C 3 -C 8 cycloalkyl, d-C 12 haloalkyl, d-C 12 alkoxy, d-C 12 ha- 
loalkoxy, d-C 12 alkylthio, d-C^haloalkylthio, d-dalkoxy-d-Cealkyl, d-Caalkenyl, CjrQr 
alkynyl, C 2 -C 12 haloalkenyl, C 2 -Ci 2 haloalkenyloxy, C 3 -d 2 haloalkynyl and C 3 -Ci 2 haloalkynyl- 



or when p is 1 , R 3 together with R 2 is a bond; 

R4 is H, d-C 12 -alkyl, C r C 12 -haloalkyl, d-C 12 -hydroxyalkyl, OH, halogen, N0 2 , CN, 
d-Cscycioalkyl unsubstituted or substituted by from one to three methyl groups, C 3 -Cshalo- 
cycloalkyl, Ci-C 12 alkoxy, d-C 6 alkoxy-d-C 6 alkyl, Ci-C 6 alkoxy-Ci-C 6 alkoxy, Ci-Cealkoxy- 
d-Cealkoxy-d-Cealkyl, C 2 -C 12 alkenyl, C 2 -C 12 haloalkenyl, C 2 -Ci 2 haloalkenyloxy, C 2 -C 12 al- 
kynyl, C3-C 12 haloalkynyl, C 3 -d 2 haloalkynyloxy, -P(=0)(OCi-C 6 alkyl) 2 , -Si(d-C 6 alkyl)3. 
-(CHzJ-Sitd-CealkylJa, -Si(Od-C 6 alkyl) 3 , -N(R 9 ) 2 , -(CH 2 )-N(R 9 ) 2 , wherein the two substituents 
R 9 are independent of each other, -C(=X)-R 7 , -(CH 2 )-C(=X)-R 7 , -0-C(=X)-R 7 , 
-(CH2)-0-C(=X)-R 7 , -S-C(=X)-R 7 , -(CH 2 )-S-C(=X)-R 7 , -NR 9 C(=X)R 7 , -(CH 2 )-NR 9 C(=X)R 7 , 
-NR 9 NHC(=X)-R 7 , -NR 9 -OR 10 , -(CH 2 )-NR 9 -OR 10 , -SR 9 , -S(=0)Rn, -S(=0) 2 R t1 ; aryl, hetero- 
cyclyl, aryloxy or heterocyclyloxy; wherein the aryl, heterocyclyl, aryloxy and heterocyclyloxy 
radicals are unsubstituted or, depending upon the possibilities of substitution at the ring, 
mono- to penta-substituted by substituents selected from the group consisting of OH, halo- 
gen, CN, N0 2 , C r C 12 alkyl, C 3 -C 8 cycloaIkyl, d-Ci 2 haloalkyl, C r Ci 2 alkoxy, Ci-Ci 2 haloalkoxy, 
d-C 12 alkylthio, d-C 12 haloalkylthio, d-Cealkoxy-d-dalkyl, C 2 -C 8 alkenyl, C 2 -Csalkynyl, 
Cz-Ciahaloalkenyl, d-C^haloalkenyloxy, C 3 -Ci 2 haloalkynyl, C 3 -C 12 haloalkynyloxy and 
phenoxy; 

or R, together with R 2 forms =0 or =S; 

or when p is 1 , R» together with R 5 is a bond; 

or, when p is 0, together with R 2 and Re is sN; 

R 5 and R 6 independently of each other are H, Ci-C 12 -alkyl, -N 3 , CN, N0 2 , OH, SH, 
halogen, halo-d-C 2 alkyl, C 3 -C 8 cycloalkyI unsubstituted or substituted by from one to two 
methyl groups, C 3 -C 8 halocycloalkyl, d-Ci 2 alkoxy, d-Cealkoxy-d-Cealkyl, C,-C 6 alkoxy- 
d-C 6 alkoxy, d-Cealkoxy-Ci-dalkoxy-d-Cealkyl, C 3 -C 8 cycl^alkoxy, Ci-C 12 haloalkoxy, 
Ci-C 12 haloalkylthio, d-Caalkenyl, C 2 -C 8 alkynyl, C 2 -C 12 haloalkenyl, d-C^haloalkenyloxy, 
d-dahaloalkynyl, d-C^haloalkynyloxy, -P(=0)(Od-C 6 alkyl) 2 , -CHjrP^HOd-CealkyOz, 
-Si(OCi-C 6 alkyl) 3 , -N(R 9 ) 2 , -0-N(R 9 ) 2 , wherein the two substituents R 9 are independent of 
each other, -C(=X)-R 7 , -0-C(=X)-R 7 , -S-C(=X)-R 7 , -NR 9 C(=X)R 7 , -NR 9 NHC(=X)-R 7 , 



oxy; 
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-NR9-OR10. -SRgt -s(=o)R... -SK»*R". «* ben2 * tow - NR8 " a,yl ' hetenx ^ 1 - 

heterocydyloxy, -NR,-he«erocyciyl. -CHa-aryl. -CH^O-aryl, -CHrNRraryi, -Wteterocyclyl. 
-CHa-O-heterocyclyl and -CHrNRe-heterocyclyl; wherein the aryl, aryioxy, benzyloxy, 
-NRe-aryl, heterocydyl, heterocydyloxy and -NRe-heterocydyl radicate are unsubstltuted or, 
depending upon the possibilities of eubstitutlon at the ring, mono- to penta-substituted by 
substituents selected Irom the group constating o. OH, =0, SH, =S. hatogen, CN NO, 
C-Caalkyl. CVC^yotoatkyl. C-C, 2 haloalkyl. C,-C 12 alkoxy, C-C^hatoatkoxy, C,-C 12 a.ky1th.o, 
C,-C, 2 ha.oalkylthlo. C,-Cealkoxy-C,-Cealkyl. C-Cealkenyi, C^lkynyl, Ca-C.aha.oalkenyl. 
C^, 2 haloalkenyloxy, C^, 2 haloalkynyl. C^^hatoatkynytoxy, phenoxy. methylenedKtxy, 
NH, NH(C,-C„alkyl), N(C-C, 2 alkyl> 2 and C-Cealkylsulflnyl; or 

Rs and Re are, together with the carbon atom to which they are bound, a five- to seven- 
membered ring, which may be saturated or unsaturated, and which may contain one or fwo 
membera selected from the group consisting of O. NRs and S; and which is opbonally 
substtuted with one .0 fhree substituents selected from C-Ca-alkyi. CN, NO, OH, halogen, 
heic-C-Calkyl, C^.cydoalkyl CVCihaiocycloalkyl, C,-C, 2 alkoxy, C^lkoxy-CH^aikyt. 
C-C.alkoxy^.-C.alkoxy-C-Cealkyl. Cs-Cecydoalkoxy, C,-C, 2 haloalkoxy. CrC«alkyim». 
CVCcydoalkylthio, C,-C, 2 haloalkylthio, C-Caalkenyl. C 2 -C, 2 haloalkenyl. Ca-Cahalc- 
alkenyloxy, C-Caalkynyl, CVC, 2 haloalkynyl and CrCahaloalkynyloxy; 
or when p is 1 , R, together with R, is a bond; 
or, when p is 0, Re together with Ffe and R« is =N; 

r 7 is H, OH, C-Caalkyl, C,-C, 2 haloalkyl, CrC, 2 alkenyl, CVC^alkynyl, Ca-Cahalo- 
alkenyloxy. C^, 2 haloalkynyl, C^haloalkynyloxy, C-Calkoxy C,-C,,h *°°>^>*> 
alkoxy-C-Cealkyi. C-Cealkoxy-C-Ceaikoxy, CCealkenyloxy, -N(Re), wheretn tte two R. are 
^dependent of each omen aryl, aryioxy, benzyloxy, heterocyciyl or «- 
vmerein me aryl. aryioxy. benzyioxy. hetemcydyl, heterocydyloxy radicals are unaub^ed 
o, depending upon me possibilities of substitution a. the ring, mono- to 
subsets selected from the group consltfing of halogen, CN, NO, C-C^kyl <*Cecyc- 
loaikyl. C-Cahaioaikyl. C-C, 2 alkoxy. 0,-0„haloalkoxy, C,C, 2 alkylthk>. C-CahaloaikylthK,, 

C-Aalkoxy-C-Cealkyl, Ca-Cealkenyl, CVCahaloalkenyl, C^, 2 haloalkenyk»xy, 

CrCahaloalkynyl, CVCuhaloalkynyloxy and Ca-Cealkynyl; 

R, is H C-Cealkyl, which Is optionally substituted with one to five substituenta 

selected from the group consisting of halogen. C-Cealkoxy, <*<*«»f*<**^ 

Ca-Caalkenyl. CVCahaloalkenyl, Ca-Cahaloalkenyloxy, CrCaalkynyl, CrCaheJoalkynyl, 
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C 3 -d 2 haloalkynyloxy, hydroxy and cyano; C 3 -C 8 -cycloalkyI, aryl, benzyl or heteroaryl; 
wherein the aryl, benzyl and heteroaryl radicals are unsubstituted or, depending on the 
possibilities of substitution on the ring, mono- to trisubstituted by substituents selected from 
the group consisting of OH, halogen, CN, N0 2 , C r C 12 alkyl, d-C 12 haloalkyl, d-Cizalkoxy, 
C,-C 12 haloalkoxy, C r C 12 alkylthio, C 2 -Ci 2 alkenyl, C 2 -C 12 haloalkenyl, C 2 -C 12 haIoalkenyloxy, 
C 2 -C i2 alkynyl, Cg-C^haloalkynyl, C 3 -Ci 2 haloaIkynyloxy and C,-Ci 2 haloalkylthio; 

R 9 is H, C,-C 6 alkyl, d-C 6 cycloalkyl, CrC 6 alkoxy-CrC 6 alkyl, d-C 6 alkoxy- 
Ci-C 6 alkoxy-Ci-C 6 alkyl. C 2 -C 12 alkenyl. C 2 -Ci 2 alkynyl, benzyl, aryl, heteroaryl; 

Rio H, CrC 6 alkyl, which is optionally substituted with one to five substituents 
selected from the group consisting of halogen, d-Cealkoxy, N0 2 , hydroxy and cyano; 
d-d 2 haloalkyl. C 2 -C 12 alkenyl, C 2 -C 12 haloalkynyl, C 2 -C 12 haloalkenyl, Cs.-C 12 alkynyl, 
C 3 -Ca-cycloalkyl, aryl, benzyl or heteroaryl; wherein the aryl, benzyl and heteroaryl radicals 
are unsubstituted or, depending on the possibilities of substitution on the ring, mono- to 
trisubstituted by substituents selected from the group consisting of OH, halogen, CN, N0 2 , 
d-C 12 alkyl, C r Ci 2 haloalkyl, d-C 12 alkoxy, d-Ci 2 haloalkoxy, Ci-C 12 alkylthio, C r C 12 ha- 
loalkylthio, C 2 -C 12 alkenyl, C 2 -Ci 2 haloalkenyl, d-C^haloalkenyloxy, C 2 -C 12 alkynyl, 
C 3 -C 12 haloalkynyl and C 3 -C 12 haloalkynyloxy; 

R« is H, d-C 6 alkyl, which is optionally substituted with one to five substituents 
selected from the group consisting of halogen, d-C 6 alkoxy, hydroxy and cyano; -N(R 9 ) 2 , 
wherein the two substituents R 9 are independent of each other; C 3 -C 8 cycloalkyl, C 3 -C 8 ha- 
locycloalkyl. C 2 -C 12 alkenyl, C 2 -C 12 haloalkenyl, C 2 -Ci 2 haloalkenyloxy, d-C^alkynyl, 
C 3 -C 12 haloalkynyl, C 3 -d 2 haloalkynyloxy, aryl, benzyl or heteroaryl; wherein the aryl, benzyl 
and heteroaryl radicals are unsubstituted or, depending on the possibilities of substitution on 
the ring, mono- to trisubstituted by substituents selected from the group consisting of OH, 
halogen, CN, N0 2 , d-C 12 alkyl, d-C, 2 haloalkyl, Ci-Ci^lkoxy, d-C 12 haloalkoxy, d-C 12 al- 
kylthio, d-d 2 haloalkylthio, C 2 -C 12 alkenyl, C 2 -Ci 2 haloalkenyl, C 2 -C 12 haloalkenyloxy, 
C 2 -C 12 alkynyl, C 3 -C 12 haloalkynyl and d-Ci 2 haloalkynyloxy; 

X is O or S; 

- or, if appropriate, an E/Z isomer, E/Z isomer mixture and/or tautomer thereof, in each 
case in free form or in salt form. 

2. A pesticide which contains at least one compound of the formula (I) as described in 
claim 1 as active compound and at least one auxiliary. 
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3. A method for controlling pests wherein a composition as described in claim 2 is 
applied to the pests or their habitat. 

4. A process for preparing a composition as described in claim 2 which contains at 
least one auxiliary, wherein the active compound is mixed intimately and/or ground with the 
auxiliary(s). 

5. The use of a compound of the formula (I) as described in claim 1 for preparing a 
composition as described in claim 2. 

6. The use of a composition as described in claim 2 for controlling pests. 

7. A method according to claim 3 for protecting plant propagation material, wherein the 
propagation material or the location where the propagation material is planted is treated. 

8. Plant propagation material treated in accordance with the method described in 
claim 7. 
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Abstract 



What is described are a compound of the formula 





23 



m 



R1 



(«). 



OH 



wherein the bond of atoms Ca, and C23 is a single or double bond; 
m is 0 or 1 ; 
n is 0, 1 or 2; 
p is 0 or 1 ; 

R n is Ci-C 12 -alkyl. (VQrcycloalkyl or C 2 -C 12 -all<enyl; 

R 2 is for example H, C r C 12 -alkyl, C r C 12 -haloalkyl or Ci-Ci 2 -hydroxyalkyl; 

or together with R»form with the carbon to which they are bound for example a three- to 

seven-membered ring; 

R 3 is for example H, C,-C 12 -alkyl, halogen, halo-CrCzalkyl, CN, N0 2 or C 3 -C a cycloalkyl; 
R4 has the same meanings as R 2 ; 

R s and Re independently of each other are for example H, d-C^-alkyl, CN, N0 2 , OH, SH, 
halogen, halo-Ci-C 2 alkyl or C 3 -C 8 cycloalkyl; 

or, if appropriate, an E/Z isomer, E/Z isomer mixture and/or tautomer thereof, in each case in 
free form or in salt form 

a process for preparing and using these compounds and their tautomers; pesticides whose 
active compound is selected from these compounds and their tautomers; and a process for 
preparing these compounds and compositions, and the use of these compounds and 
compositions. 
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